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J.^^Remarks on (he Compositi(m and Properties of the Chinese 
Firey and on the so^alted Brilliant Fires. By James 
CiTTBUSH, A. S. U. S. A. Acting Professor of Chemistry and 
Mineralogy, II. S. Military Academy.^ 

West Pointy Dee. SI, 1822. 

In Pyrcyfcechny, a variety of compositions are employed^ {ot 
the purpose of giving particular appearances to flame^ and 
to accelerate as well as retard^ according to circumstances,' 
the combustion of pyro-preparations. The improvement 
in fire-works depends altogether on this principle, viz. td 
vary as much as possible^ with the greatest number of 
colours/ the flame produced by the combustion of gun« 
powder, or of charcoal, &c. in contact with nitrate of pot-^ 
ash. Hence we fihd, that sundry saline and other sub* 
stances are used for that purpose. By the presence or 
absence of particular substances, certain fires, so called, 
are designated. The name also id made to correspond^ 
either with that of the inventor, the composition made use 
of, the appearance of the tflame, or some remarkable pro* 
perty which it exhibits when burnt : hence the name of 
serpents, stars, crackers, tourmilons, ordinary and brilliant- 
fire, Chinese-fire, &c. Our object is at this time to notice 
in particulajr the Chinese and Brilliant fire ; to Which wd 
purpose to add such remarks, with certain formulae for 
the prepsCrationof fire-works, as to present a view of the 

subject in detaiL - . . > 

With respect to Chinese-fire, it appears that a Mis- 
sionairy in India, by the name of Incarville, discovered the 
composition, and mode of making it — a composition which 
imparts so much splendour and effect to their fire-works, 

'* From (^lliman** American Journal of Science and Artsi - • ■ 

Te$h. Bap. Vol. VIL b 



a CuTBUSH on the Chinese and Brilliant Fires. 

and which seems to have been also used by other oriental 
nations. 

What is denominated brilUant-fire, oi which there are 
several kinds^ although partaking in a great measure of 
the character of the Chinese-fire^ differs from it neverthe- 
less in an essential particular. Besides the usual substances, 
which enter into* the composition of brilliant-fire, it is now 
known, and the fact is* sufficiently corroborated, that what 
is called iron-^ajid by the Chinese, which they employ in 
their fire, and which imparts that particular character, is 
no other than cast, crude, or pig-iron reduced to the state 
of sand or fine grains. Although I have not had an op- 
portunity of making the experiment, yet I am of opinion 
that certain ores of iron of the imperfect calciform kind, 
such as the magnetic ii*on, would produce nearly the same 
appearance. The menachanite, I apprehend, would also 
answer. Crude iron seems to possess, in an eminent de- 
gree, the property of producing a very brilliant fire. The 
granulated iron of the Chinese, however, possesses no other 
properties than any other crude iron, provided it is grained 
properly, and used, in a given quantity, or cert£un propor- 
tion to the other ingredients made use of* Their cast-iron 
used for this purpose, was old iron pots, which they beat 
into grains not larger than mustard-seed. These they 
separated into sizes, or numbers, in the manner of assort- 
ing shot, by means of sieves. The extraneous iron of 
castings, which may be obtained from the foundry, if it be 
£ree from sand (which is used in making the mould), will 
answer every purpose. How far tuaotz^ or the metal ex- 
tracted from certain kinds of iron-ore in the East Indies, 
sometimes called Indian steel, would answer the purpose 
of ordinary cast-iron, we are unable to determine; but it 
is certain, that it contains more carbcm than steel, and less 
than cast-iron, and hence, in all probabiHty, might be used 
with advantage for the same purpose. 

In consequence of the brilliant light produced when iron 
filings are thrown into the fire, an improvement in the fire 
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of rodcets was suggested. The honorary rockets, which 
wfe purpose to notice hereafter, owe thdr brilliancy to 
iron ; which renders their fire much'more heautiftd than 
when gunpowder, or the substances of which it is com* 
posedf is employed alone. Both iron-fiUngs and granu* 
lated cast-mm have been used in the rocket-composition^ 
not only for the so-called honorary rockets, but also, 
occasionally, for signal-rockets. There is one defect 
JioWever^ in the composition, when iron is added.; it is 
apt to rust, in consequence of moisture: to prevent 
which, some have suggested immersing the grains or 
filings in melted sulphur, which we apprehend would 
be almost as injurious, owing to the gradual formation 
of the sulphate of iron; and others, with more plai^ 
sibility, have recommended the use of a few drops of 
oilt^and agitating the filings or grains so as to receive a 
portion of it 

We have abeady mentioned the intention or design 
of using iron, in the composition of Chinese-fire. We 
may here add, that the scintillations produced by ham* 
mering ignited iron on die anvil, tiie combustion of steel 
in oxygen gas> &c. are similar instances. To combine all 
the effect of #ast-iron, according to tiie use to which the 
eomposition is applied, and adapting it to different-sized 
cases or calibres, the Chinese, after granulating the 
inm, and assorting it as we before observed, separate it 
in numbers, as No. 1, ^, 3. The same practice is £oU 
lowed in Italy and France, where tiie most perfect fire- 
works are made. Indeed, the experiments of the French 
have confirmed very satisfactorily the account given by the 
French missionary. 

Of the rockets, into the composition of which iron- 
sand enters, there are two ; one producing a red, and the 
other a white fire. The proportions of the different in- 
gredients for such rockets, firom twelve to thirty- three 
pounds, are as follow : 
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Far Red Chinese Ftre. 

^ Calibres. Saltpetre. SiUphur. CbaKoaL Pidvcrized Caat-irtB« No. U 

12 to 151b. lib. 3oz. 4oz. 7oz. Odr. 

18 to 21 lb. lib. 3oz. 5oz. 7oz. 8 dr. 

24 to 36 lb. lib. 4oz. 6oz. 8oz. Odr. 

The standard proportion^ according to this formula^ for 
rockets of 12 to 15 pounds^ is in the ratio of 16 oz. of salt- 
ipetre, 3oz. sulphur^ and 4oz. of charcoal, to 7oz. of cast- 
iron ; and for those of a larger size, the quantity of cast-iron 
and charcoal is increased: and for those still larger, the 
proportion of sulphur, charcoal, and iron, is augmented. 
There are other formulae, however, for the same purpose. 

Far White Chinese Fire. 

Calibres. Saltpetre. Gunpowder. Charcoal. Pulyerized Cast-iron, No. 2. 

12 to 151b. lib. 12 oz. 7oz. 8dr. 12oz. Odr. 
18 to 21 lb. 1 lb. 1 1 oz. 8 oz. Odr. 1 1 oz. 8 dr. 
je4to361b. lib. 11 oz. 8oz. 8dr. 12oz. Odr. 

In the first formula, the proportion of the cast-iron to 
fhe saltpetre is as 7 to 16, 7|. to 16, or 8 to 16; but in the 
fliecond, the quantity is greater, viz. as 12 to 16, and 11-1 
to 16. Now we may remark, that in the composition for 
White-fiie, not only the iron, but the charcoal, is much 
greater ; and in the place of sulphur, which is used in the 
red-fire, iheal-powder is added, which bears a greatet 
proportion to the saltpetre than the sulphur in the first 
formula. These proportions, therefore, are so adapted as 
to produce a differently-coloured flame. When th6 quan*^ 
tity 6f iron is considerable, with an increase of charcoal, 
and the addition of gunpowder, besides nitre, the fibre of 
thjB rocket will be white ; but when the quantity of iron is 
fei^s, atid, in lieu of meal-powder> sulphur is used, the 
quantity of charcoal being also smaller, the fire will be 
tf^erf red. ' There are several methods used to pi^oduce red- 
fire, which we shall notice hereafter. In notidngsome of 
the rocket compositions, it will be seen, that the-' ingre- 
dients themselves vary : and in that description of rocket 
denominated the honorary rocket, both iron-sand and iron- 
filings are used in different proportions. 
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Befcm w^ inti-ocluce the preparations for forj&uti^ die« 
diflferimt kinds oi fire according to the present improve^ 
formulfie, We purpose to notice the effect which such eom-- 
position^' possess, and at the same time. the general r«* 
tionale 6t their action. 

ItiS'app4reni;i by the substances that enter into the rockiet} 
compositions already given, that when iht mixture is inn 
flafned, carbonic acid, sulphurous acid, and probably %i^ 
phurie acid, &c. are generated, and the iron in the stat^i 
of combustion is thrown out. That the brilliancy. of tb^ 
etoibustion is owing to the presence of iron, which i^ in 
it& crude state, and therefore not converted into soft o¥f 
malleable iron, is evident from the efiect; and this effeCf 
is obviously more perfect than that which is imparted hf 
malleable irohj or even by steel. The process of formijqij 
malleable iio% it must be observed, carries off a lfM?gf( 
quantity of carbon, oxygen, &c. : for this reason the effiac^ 
is inferioiv although wrought or malleable iron will occa? 
sion scintillations, but not as brilliant; hence it is used io 
scnoe of the so-called brillianUfires. Steel, however, pro* 
duces a more vivid effect than wrought-iron, and hence 
^Iso it is- used for the same purpose : but fire-workers give 
the pre£^ence to crude iron. The beauty and brilliancy 
of Cihinese^-fire is, therefore, attributed to the peculiat 
atate of the carbon and oxygen in the cast-iron; for 
im>ught4xoD, having an inferior effect for that use^ is 
deprtTJdd m a great measure of these substances, or^ in 
bther. wwdi^ the iron is rendered more pure. Steel, how^ 
ever^ being superior to malleable iron, must owe that 
superiority to another state of combination of the iron and 
carbon, and in which the proportion of carbon is consir 
dentbly less. We may thus account for the difference in 
-the appearance of the flame in Chinese-fire and the ordit 
nary. briUant-fire. 

We tvili not attempt to explain, or precisely account foi^ 
the xJbvious difference in the combustion, and consequently 
the iQipearaiice of the flame of crude*-iron, wrought>-iroiD^ 
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goA fteel, in tK^ respectiTe composidona of Chinede-fire 
snd brillLont-fire. Some facts, however, may lead us to a 
more i>erfect knowledge of the subject, by considering the 
nature of the several sorts or modificationa of iron. In 
the white, grey, and black crude iron (the best of which 
for fire-works are the two first), carbon and oxygen, with 
ooeasionally other substances, as silicium &c., are dif- 
fiirendy combined; which, when made into malleable 
hron, loses firom one-fourth to sometimes one-half of its 
weight. 

According to M. Clouet, the quantity of carbon in cast- 
irbn is equal to one-eighth of the whole weight ; and M. 
Vauquelin gives the average quantity in steel at l-140th 
part, which differs, however, from the experiments of Mr. 
Mushet. Without considering the presence of oxygen, &c. 
In cast-iron, or its agency when combined in a certain pro- 
portion with iron, we may infer from this statement that 
crude-iron owes its superiority for fire-works to its con- 
taining a larger quantity of carbon. 

The experiments of MM. Berzelius and Stromeyer, by 
which they produced a compound of iron, carbon, and 
tflicium ; of Mr. Daniell on grey cast-iron, which he found 
to contain iron, oxide of iron, carbon, and silicium ; of 
BerzeUus, who proved the presence of magnesium and 
manganese, besides carbon and silicium, in pure cast-iron; 
cf Mushet, who has shewn. the proportion of carbon in the 
different carburets oj iron ; and of Bergman and others on 
the existence of siderite, (phosphate, by some a phosphuret 
of iron,) distinguishing thereby the cold short and red short 
iron, are all useful in pointing out the composition, as well 
as the proportion of the substances, which constitute the 
so-called carburets of iron. Mr. Mushet has shewn,. that 
6ofit cast-steel contains 1-lSOth of carbon, common cast- 
steel 1-1 00th, the harder common cast-steel l-90th; and 
when the quantity of carbon is l-50th, steel is then too hisurd 
for drawing; and that white cast-iron contains l-25th, the 
JUottled cast-iron l-20tb|.and black cast-iron lrl6th. It is 
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found, that when the carbon amounts to l-SOtH of the 
whole, the hardness is at a maximum. In wootz, or Indian 
steely there is a small quantity of aluminum and silicium. 
Mr. Daniell observes, {Quarterly Journal of Science and 
jfrts, iL S8O9) ^&t white cast*iron is acted upon bitt 
slowly by acids, and exhibits a texture composed of a 
congeries of plates, variously aggregated ; and that the 
grey or mottled iron, which is softer and less brittle, and 
readily bored and turned, aifords, when treated with dilute 
muriatic acid, a quantity of black insoluble matter, con- 
sisting of carbon, iron, and silicium. 

In all pyrotechnical compositions, therefore, into which 
iron jenters as a component part, attention must be paid to 
these facts, in order to form a just estimate and conclusion 
of the eflfects they produce. In such compositions, the iron 
is first ignited by the heat generated in the combustion b£ 
the gunpowder, or the nitrate of potash, charcoal, and sul- 
phur, and in this state is thrown out and undergoes a com- 
plete combustion. The combustion of the iron is nothing 
more than its oxidizement ; according, to the rapidity of 
which, the flame is also rendered more or less brilliant. 
This &ct is obvious; but the character of the fire depends 
on the kind of iron employed; and hence the Chinese-fire 
differs considerably from the ordinary brilliant-fires. The 
oxidizement of the metal is never at the maximum ; toi when 
iron or steel is burnt in oxygen-gas, we obtain only the 
black protoxide, which consbts of £8 iron -h 8 oxygen ==36, 
or IQO uron + 28.68 = 1£8.68. 

There is another fiict to be observed, namely^ that al- 
though the iron is ignited by the combustion of the com- 
position, as for instance in a rocket-case, the combustion 
of the iron itself does not take place within the tube, or 
only in part, but receives for the support of its combustion 
the oxygen of the atmosphere ; for the greatest brilliancy 
of the fire is actually in the air, where the ignited and 
minutely-divided iron is acted upon by the oxygen-gas of 
the atmosphere. . 
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At die substances which compose cast-iron are chiefly 
iron^ carbon, and oxygen, we may conclude, that as carbon, 
by combustion in oxygen-gasi or in atmospheric air which 
contains it, is converted into carbonic acid, the carbon of 
the crude-iron, during its combustion, formd carbonic acid. 
The products, then, are oxide of iron and carbonic acid. 
These products are produced independently of those that 
result from the nitre, charcoal, and sulphur, or gunpowder, 
or other substances employed. 

That the heat produced, as well by the combustion of 
gunpowder as by that of the charcoal and sulphur in con- 
tact with the nitre, ignites the iron — and the iron, as we 
remarked, is thrown off in this state, and minutely divided — 
ure facts which must strike the eye of the observer. 

The quantity of iron, it will be seen, which enters into 
likt composition of different preparations, is various, accord- 
ing to the purpose for which they are used. The effect 
may be varied with the quantity of the metal. With 
respect to the i^ition of the metal, and consequently of 
the combustion, these may be affected as the proportions 
of the nitre and charcoal are increased or diminished. In 
preparing the mixtures according to formulae, attention is 
required in selecting pure materials. The proportions 
should be accurate, and the mixture intimately made ; or 
the effect would be doubtful, and odierwise uncertain. 

There are no preparations, perhaps, which requ^f e more 
care and exactness than pyromixtures^ for their perfection 
depends on the quantity of the materials made use of, the 
exact proportion of each article, and the iitfimate mixture 
fd the whole. 

There is a method, however, required for preparing the 
composition for Chinese-fire in particular. The sub* 
stances, except the sulphur and pulverized or granulated 
cast-iron, are to be passed several times (three generaUy) 
through a sieve. 

The sulphur and cast-iron are mixed by themselves, and 
afterwards with the other ingredients. They are then to 
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be turned over fireqitently by the hand. Cases, which afe 
usually made of paper^ in the form of cylinders^ are filled 
in the usual manner. These cases are several thickness^ 
of paper ; and when filled, are primed with meal-powder 
and quick-match. 

In order to tiiake the mixture of the sulphur and iron 
more intimate, the latter maybe moistened with spirit- 
of-wine which contains no water, as water would ru^ 
the iron, and destroy its efiect. When the cast'-ifon is 
reduced to powder, or rather grains, it is divided into 
several sorts, proportioned to the calibre employed. These 
sorts are marked and numbered as follow: — for calibres 
under 7-13ths of an inch in diameter. No. 1 ; 7-lSth)i 
to 10-l^hs, No. S; and No. 3 is adapted to calibre^ 
above. 

In charging with the composition, care must be taken 
to turn it over repeatedly at every other ladle-full ; be- 
cause the iron, which is the heaviest substance, is fiable 
to fall to the bottom. If the composition be not equally 
iiiixed, or diffused, the fire would be irregular, and g6 
out by puffs. 

Chinese-fire, in cases, is commonly employed for gar-^ 
nishif^f as it is called, the exterior circumference of a de- 
coration in fire-works, or in forming pyramids, galleriei9, 
yew-trees, cascades, palm-trees, and, in short, a variety of 
figures arrayed according to taste and fancy. Smalt cases 
are often employed in turning pieces, for their last fire, ih 
consequence of the superior brilliancy of the flame. It 
forms, in- its descent, flowers of variegated beauty ; which 
being scattered about by the rotation of the piece to which 
it is attadied, resembles the pyro-hydraulic girandole in the 
rays of the sun ; in proportion to the velocity of whic^i 
the flame is more perfect ' 

There are certain compositions, commonly denominated 
ti/hitejire, which are used in cases, and give m6tion't6 
wheels wnd the like. This motion iis on the rocket prih^ 
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• ciple, and depends on the propelling power (gaseous pro- 
.ducts) of the inflamed matter acting against a resisting 
•medium^ namely^ the asmosphere. Chinese-fire^ however, 
possesses in this respect but little force; and hence when 
it is used in rotatory works, it is accompanied with two 
,or more jets or cases of white-fire. Cases charged with 
Chinese-firei when burnt alone^ will not. communicate mo- 
tion to a wheel. 

As the effect of Chinese-fire on wheels, to the periphery 
.of which the cases are usually fixed, depends greatly on 
.the motion given to the wheel, its velocity should there- 
fore be accelerated; which, although the duration of its 
.effect would be shorter, but more brilliant, maybe pro- 
duced by employing several cases of white-fire, and com- 
municating their fire one to the other, by means of quick- 
match, in the usual manner. 

The accelerated motion thus given would eause the com- 
position to burn with more rapidity ; in the same manner as 
a bellows would excite the heat of a furnace, and neces- 
sarily produce a more rapid oxidizement of the metal, as 
well as a more rapid combustion of the other ingredients. 

We may remark here, that with respect to the compara- 
tive force of compositions^ or that power by which rockets 
&C. ascend, or which imparts motion to vertical and hori- 
zontal wheels, it depends on the nature of the composi- 
tions; and the recoil in such instances is proportionate to 
the impelling power; for the resistance which the fire 
meets from the air, in the immediate vicinity of the calibre 
of the case, causes a re-action that produces the recoil, and 
consequent motion, of the wfaeeL The ascension of a 
rocket may be regarded as nothing more than its recoil, 
the direction of which is given by the rocket-stick, which 
serves also as a balance. 

With regard to the approved formula for the prepara- 
^n of Chinese-fire, which are said to surpass even those 
gf'the Chinese! the following are the most perfect :— 
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Covipositim of Chinese Fire for calibres under lO^lfUks 

of an inch** 

' fMeal-powder ..•••.* 16 osb. 

Nitrate of potash ••«••• 16 oz. i.i 

Sulphar • • . • . . .4 . 4o2u v; 

Charcoal • ..«••.., 4oz. /^ > 

PuIy. cast-iron 14o2. 

Another of the same. 

Meal-powder • I60& * 

Sulphur 3 oz» ~ 

Charcoal • • • • 3 oz. ' 

Pulv. cast-iron . 7oz. 

Another J for Palm-trees and Cascades. 

Nitrate of potash 12oz. * 

Meal-powder . , 16oz. ' 

Sulphur' • 8oz. 

Charcoal • • 4oz. 

PuIy. cast-iron • lOoz. 

Another, white, for calibres of 8-I2/A5 df lO-lZths of an inch; 

Nitrate of potash 16 oz. 

Sulphur 8oz. 

Meal-powder • • • 16oz« 

t^ulv. cast-iron •••..*•• IS oz. 

Another, for Gerbes of 10 and \\A2ths, and l-inch calilre. 

Nitrate of potash 1 oz* 

Sulphur' ••.;;•••• loz. 

Meal-powder 8 oz. 

Charcoal • • 1 oz. 

Puly. cast-iron 8 oz. 

Before the present improvement took place, that of 
uung cast-iron, ordinary iron-filings were altogether em- 
plojed. Iron and steel filings, we remarked, were both 

* The term calibVe U h'ere' applied to the diameter of the case, or 
tube, in which the composition is put. 

-f- By meal-powder is understood the granulated gunpowder pul- 
verized. The mealing^ of powder is sometimes done on a table with a 
roller, and the powder passed through a fine sieve; or it is put into a 
leather sack, and beat with midlets. 
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vmed in the composation of brilliaiit-fire.^ When iron or: 
steel dust are used^ the proportion it bears to other sub- 
stances is vatious ; viz. to meal-powder as one to five^ one 
to ten^ &c. In one formula the proportion is still greater, 
and in ano&er .less; but mixing. seveurand-aOialf ounces 
of steel^ust with meal-powder, saltpetre, and sulphur, in 
the proportion of elevea pounds, » one pbnnd two ounces, 
and four ounces, respectively, is the best calculated to pro- 
duce the ordinary briUiapt-fire, 

With respect to what is^ deno;nipated Jire-j^ets or Jire^ 
spoutSy we tnay add that jlhey s^re ^injilar* They are cases 
charged solid with.particular cpmpositionsi. ThQ$<Q jets are 
made with a calibre of one-third of an inch, ^to one-and- 
one.third of an inch in interior diameter. They are seven 
or eight exterior diameters in length, and are charged with 
the particular composition,, driving, each charge vith SO 
blows of a small mallet. The first charge is the ordinary 
fire composition. Fire-jets are calculated for turmng, as 
well as for fixed pieces. 

Cofnmon Fire for calibrvs of one-third of an inch. 
Meal-powder '• '. '• '• • '• ; • 16 oz. 
Charcoal • • . '• .'.'••• Soz.. 



• • t * 



Common Fire for calibres of 5A2ihs to half an inch. 
Meal-po^d^r • ^ .••••• 16 oz. 
Char<9»al f *..•... . Soz* 4dr. 

Common* Fife for calibres above half an inch. 
Meal-powder • '. '. ; ; ; '• • 16 oz. 
Charcoal *•'••;;;.•• 4oz. 

f 

Brilliant Fire for ordinary calibres* 

Meal-powder • 16 oz. 

Filings of iron • • 4 oz. 

Another^ more beautiful. 

Meal-powder , • 16 oz. 

of steel . .,*••..• 4fOz» 
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Jinather, more briUiani, for any calibre* 
Meal-powder %»•••«%• 18 oz. 
Saltpetre '•' *• •• *• -• -• • • • 2oas» 
-Filings of steel *• -. •• • . • ; 5oss. 

Brilliaht Fire^ more clear, for any calibre. 

Meal-powder •••••»,. 16oz. 
Filingsof needle steel • • • • • Soz. 

Silver Rain, for calibres above iwo^tldrds of an inc^ 

Meal-powder * • 16 oz. 

Saltpetre « . 1 ez. 

Sulphur • 1 oz. 

filings of steel, fine m 4oz. 4dr. 

Grand Jessamin, for any calibre. 
Meal-pQw4er,. ,.,••„..•. . 16oJ8. 
.Saltpetj^ .•• V • • • • ••: 1.0^ 

Sulphur • • •. • t • 4 • • 1 oz. 
Filings of spring-steel ••..•• 6oz. 

Small Jessamin, for any calibre. 

Meal-powder , • • 16oz. 

Saltpetre . • • • . • • • • • 1 oz. 

Sulphur 1 p^. 

Filings of steel •.••••. 5 oz. 

White Fire, for any calibre. 

Meal-powder • ••.,...•• 16 oz. 

Saltpetre ••...»••• 8o^. 

Sulphur ••••..«•• 2oz. 

White Fire, for any calibre. ' 
.Meal-pQw4er. .............. 16os5. 

.Sulphur ...... ...,•..,. % 3o9* 

Bliie Fire, for Parasols and dascades: 

' Meal-pdwder • • • '• • % • .'■ 8oz. -^ 
Saltpetro •••••••-.' 46z. . ,' 

Sxdpjkur • « • • • ^ . . ' «^ ' ;; : -BjOflb' 
-. Zinc • • ••. »« • ••• * '6 00*' 
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Another Blue Firet far calibres of half-atMnch and upwards. 

Saltpetre Sot. 

Meal-pQwder . ••••••• 4oz. 

Sulphur 4osE. 

Zinc 17 oz. 

The cases charged with this composition are only em- 
ployed' for fiiniislung thie c^ntire 6f some pieces^ the move- 
ment of which depends on 6ther cases ; as these^ having no 
force^ would not produce motion. 

Blue Fire, for any calibre. 

Meal-powder 16 oz. 

Saltpetre Soz. 

Sulphur . • • . - 8oz. 

Radiant Fire, for any calibre. 
Meal-powder ....•.•• 16 oz. 
Ellingsof pins (^^T^tTig/^i^ ... Soz. 

' Green Fire, for any calibre. 
Meal-powder • • • • * • • . 16 oz. 
Filings of copper 3oz, 2dr. 

•Aurora Fire^ for any calibre. 
Meal-powder • • • • *. • *• • 16 oz. 
QcAd'^powder CPoudred'orJ ... Soz. 

Italian Rose's^ or Fixed Stars. 

Meal-powder Soz. 

Saltpetre 4oz. 

Sulphur 1 oz. 

' Another, for the same. 

Meal-powder 12 oz. 

Saltpetre • • i • • • • . . • 16 oz. 

Sulphur • • • , • ' - lOoz. 

Crude mtimony ••«..•• 1 oz. 

We. have thus introduced a variety of forauilas' for the 
preparation of the so-called fore-jets, in order to shew that 
artificial fire, as it is. termed, may be varied in its appear- 
ancci not only . by changing the ^ proportions of the same 
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ingredients, but by adding others, or abstracting one.or 
more, according to the rules of pyrotechny. ^ 

In compound fire-works, the forms which may be given ^ 
to the flame of gunpowder, or to the substances which , 
compose it, either by increasing or retarding its combustion, 
or by changing the appearance of the flame (giving it the 
fonu^. of jets, stars, rain^ &c.), are so numerous, that a 
knowledge of these changes and variations is considered 
highly important to the practical pyrotechnist Thus we 
find, in the comppsition of fire-rain, that charcoal of the 
oak and pit-coal willgive the appearance of rain. The 
following is one of the formula : — 

Saltpetre -" 8 oz 

Sulphur 4 pz. 

Meal-powder 16 oz. 

Charcoal of oak 2^oz. 

Pit-coal ^oz. 

These substances are mixed, and put into cases, which 
are primed in the usual manner. The inflamed matter will: 
resemble rain in its fall. Another composition intended 
for the same purpose, is similar to the Chinese-fire, and 
contains a large proportion of the pulverized cast^ron. In 
the spur-fire, so called from its sparks resembling the 
round of a spur (used principally in theatres), the particu- 
lar appearance which characterizes it from other fires is 
imparted to it simply by lamp-black. The composition is 

Saltpetre 4ilb. 

Sulphur 2 lb. 

Lamp-black . • , l^lb. 

Besides the admixture of several saline substances, which 
communicate particular colours to flame, we know that the. 
most brilliant red is given to flame by nitrate of strontian.. 
A preparation in which it is used for theatrical purposes in^ 
France, is made as follows : — Take 40 parts of dry nitrate of 
strontian, 13 parts of finely-powdered sulphur, five parts of 
chlorate or hyperoxymuriate of potash, and four parts of 
sulphuret of antimony, and mix them intimately in a mor* 
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tar; observing, at the same time, to pulTeruEe the chlorate 
of potash separately. A little sulphuret of arsenic is 
8<mietimes added ; and if the fire should burn dim, a small 
qfuantity of pulverized charcoal is added. The portable 
fire-works made in miniature, and exhibited in rooms or 
dose apartments^ are much of the same nature as already 
described. Another description of fire-works are made 
to communicate afji agreeable odour, hence called scented* 
fires* Vases of scent were greatly employed in the public 
feasts and ceremonies at Rome, Athens, and particularly 
in Bgypt The vessels which contained the composition 
were placed by^Ap Athenians in sculptured vases. We 
know but littl^bpecting the compositions they used. 
Myrrh and firankincense were the most common, as well 
as the most prominent articles. It will be sufficient 
to notice two modem preparations of this kind. The 
pastilles or fire-crayons, calculated for this purpose, are 
conical troches, which are set on fire upon a plate. They 
are made up of 

Storax calamit. 3oz^ 

Benzoin ••••...••• Soz. 

Giun juniper Soz. 

Olibanum • • . . 1 oz. 

Mastic « . 1 oz. 

Frankincense .•••.... loz. 

Amber • loz. 

Camphor • . - . . • . . • . . . 1 oz. 

Saltpetre •••»-.-.. ... . 3 oz. 

Willow charcoal . . . . . . . 4 oz. 

In the Dictionnaire de V Industrie is a composition for the 
same purpose, called the odoriferous paste : it is nearly 
the same as above, but contains cascarilla, cloves, oil of 
lismon, and tincture of amber. In the Archives des JD^« 
couverteSf iii. SUS, may be seen the account of M. Brillat 
Savarin^s irrorateuff for scenting apartments. 

(To be continued^ 
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II. — Allsop on the Medicinal Uses of the Margosa and Rock 
Oils in the East ; and especially on the Properties of the 
Margosa Oil as a preservative against the Book-worm, fl^c. 

WITH A FIGURE. 
SIR, Madras, JiOy 14, 1824. 

As my former communication* met with encouragement, I 
avail myself of the present opportunity of fulfilling my en- 
gagement, by describing the medicinal and other qualities 
of the Margosa and Rock oils. 

The M argosa-oil is expressed from the nut or seed of 
the margosa-tree; and yields the oil in giseat plenty, nearly 
aii oimce and a half to a pound. Th^MMtfs held in great 
estimation by the natives, and, in tHJHHistances, even 
adored by them. Scarcely a native's Iwse is iivithout a 
tree or two, either before their residence, or in their com- 
pound : they even delight to be under the shade of this 
tree, accounting the air exuded from it wholesome and re- 
freshing. Many of the poorer class obtain a hvelihood by 
collecting the seeds for sale. 

The leaves are used externally, upon all occasions, indis- 
criminately, for pains in the joints, swellings, stings or 
bites of venomous insects, bruises, &c. ; and, internally, as 
the chief ingredient in their decoctions or cushiyums, for 
flatulency, indigestion, severe colds, and many disorders 
to which females are subject But the oil is considered of 
greater utility, not only in the above, but in numerous 
other cases ; and I personally experienced its efficacy, in 
a very severe attack of lumhagOy about five years since ; of 
which I was happily cured, by three applications. 

The Rock-oil is brought from Pegue and Rangoon ; and 
is used externally only, in many cases, like the Margosa- 
oil, but with more success, in pains and swelUngs of the 
joints, contractions, sprains, &c, ; being considered an 
almost infidlible remedy. 

The natives besmear their holays, or cadjans, on which 
alone their Vedas. Histories. &c. are written, with the Mar-p 
* See VoLV. p. 100, of the Tecbmcal Bepoatory. 

Tech. Hep. Vol VII. c 
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gosa-oil ; and I have seen some cadjans that have been 
written upon upward of two centuries and a half^ nearly 
as fresh, and in as good condition^ as those recently taken 
from the tree. And I am convinced that books^ papers, &c* 
fumigated with equal portions of camphor and brimstone, 
or camphor and benzoin, and the shelves, sides, &c. of 
book-cases, trunks, &c. slightly smeared over with this oil, 
will effectually prevent any insects or vermin approaching 
them. I am also of opinion, that this oil will preserve 
cables, cordage, canvas, leather, &c.; and may be found of 
the utmost conse^ijence, if applied to articles of any de- 
scription, whidyMjn liable to be attacked by worms or 
other vermin. |^H| 

It would be uRIng up too large a portion of your va- 
luable Hepository, to enter into further particulars : and 
as no mention is made by you, whether the Margosa-tree 
grows in England, it would perhaps be considered useless 
to say more at present on this subject. 

Your obedient servant, 

Thomas Allsop. 

N.B. The Engraving in No. 26 of your Repository is 
a vqry exact representation of the Margosa-leaf ; and by 
this opportunity, I send a rough sketch of a small branch, 
shewing the leaves, flower, and fruit of the tree, drawn 
by one of the native painters. (See Plate I. fig. 1.) 

T. Gill, Esq. / 



III.— 0« a new Mineralogical arid Geological Hammer and 
Drill; invented by the Rev, Edward Hitchcock, A.M. of 
Conway, Massachtisetis, U. S.; and improved ly the Editor. 

WITH FIGURES. 

In the American Journal of Science and Arts, is an extract 
of a Letter from Mr. Hitchcock to the Editor of that re- 
spectable Work ; in which he says, ** I have lately con- 
structed a geological hammer, on such a plan as to em- 
brace the advantages of three or four of those used in. 
Europe, both for convenience and economy. 
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*' In Plate I. fig. 2, is a side-view of the hammer. The 
lower part, a, of die head a &, is a little rounded, to en- 
dure a heavier blow; yet this curvature ought not to be 
very great, as a flat surface is often advantageous. The 
upper part b, of the head, is brought to an edge; the di- 
rection of the edge coinciding with that of the handle, as 
shewn in fig. 2. In the handle, a hole six or eight inches 
deep, and half or three quarters of an inch in diameter, 
is made to receive a steel drill, ef. This, when not wanted, 
is confined in the handle, by a spring d, closing down iSo 
as to cover the hole at e. The hammer, without the handle, 
weighs about two pounds. The hanjUjilfeBuld be made 
rather larger than is common ; as it ^flHP to split when 
heavy blows are struck, while the drill ism^rted in it. 

'^ The rounded face of the hammer, a, is used in break- 
ing specimens firom the obtusely-angular surfaces of rocks : 
the edge, by serves to cleave schistose or laminated speci- 
mens, and to break common specimens in the ca:binet; 
and the drill is often wanted, to assist in disengaging pe- 
trifactions, or minerals, deeply imbedded in their matrix." 

Thus far Mr. Hitchcock. He, however, has shewn two 
holes in his hammer, crossing each other ; so that the edge 
ef it, i, may be occasionally placed ii>fhe contrary direc- 
tion to that described by him, or as in the usual position, 
although he does not mention this cii'cumstance. He also 
says, that the handle is liable to split when heavy blows 
are struck; and which we can readily believe, when it is 
made of wood : we would therefore recommend that the 
handle be formed of iron, which, as it is hollow, would 
not considerably add to its weight, whilst it would very 
greatly increase its usefulness ; and also, that the holes in 
the hammer be made square, as shewn in our figures, 
(instead of being round, as in Mr. Hitchcock's,) as well 
as the end of the handle, where it passes through the 
hammer ; and that a screw be formed at its end, to receive 
a screwed-nut, by which the handle may be securely 
affixed in the hammer. We would also recommend, that 

c2 
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the spring d, instead of being used merely to close the 
end e of the bole in the handle, as described by Mr. H., 
should form a catch, passing through a hole taiade in the 
handle ; and enter into a gap made in the shank or stem 
of the drill ef, as shewn in fig. 4; and thus serve to re- 
tain it in its place, either when shut up in the hollow of 
the handle (as is shewn by the dotted lines in fig.S) ; or 
when placed in the contrary direction m the socket, to be 
used as a drill or borer ; the hlEiiiimer serving th^i as a 
lever or handle to turn it by. We would, also, aidvide diat 
the hole in the socket, at the op^n end of the' handle, be 
made square^ l^ttts sides parallel, not tapering, as the 
drill will then^HB socket in either position. 

The readiestwl^ of forming the ircm handle w6uld be, 
by making it of stout sheet-iron, brazed or soldered to- 
gether at the seam ; and also soldered to a solid piece of 
irofx at the end next to the hammer, and to an iron socket 
Bfi the. other end c^ it . . 

. Such a hammer would also form a very useful iitetrument 
for many other purposes, besides those of Mineralogy and 
Geology, as must be sufficiently obvious, to our readers ; 
and it might, in addition, have hammers of' other forms 
fitted to it ; as well as have otbet instmments be^es 
drills, such as augers, gimlets, files, &c. adapted • to its 
socket. It might likewise have a wooden head, similar to 
that of an auger, to be used occasionally ; in which case, 
however, it would be better to sink the screwed-nut inta 
recesses made for it, in the hammers or wood handles,, as 
shewn in fig. 3. 

IV. — On the Chlorates m general; and particularly on the 
Chlorate of Potash (Oxymmiate of Potash) .* 

WITH FIGURES. 

The Chlorates are a species of salts, consisting of the 
eA/o/^acei combined with salifiable bases. BerthoUet 
published an account of the principal of these in 1788, and 
distinguished them under the term oioxigenated mmiates ; 

* From the Dietionnaire Technologique. 
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chlorine being then considered as composed of the muiaatic^ 
acid and oxygen; and therefore named the oxigenalefL 
muriatic acid: and it was thought that this acid combined 
direcdy with bases. It has been, however, lately dis-^ 
covered, that these salts contain more oxygen than could 
possibly be supposed to be derived from the mere combi* 
nation of the oxigenated muriatic acid with a base, and they 
were therefore denominated super-oxigenated muriates. This 
appellation appeared the more proper, as it had been rer 
marked, that whenever the oxigenated muriatic acid waa 
combined with a base, a great proportion of a simple mu- 
riate was at the same time obtained ; fbG|^which a belief 
was induced, according to the receiViMmeory, that» in 
this re-action, a part of the oxigenated niuriatic acid was 
superoxigenated at the expense of the other; and that 
there .resulted, at once, two different kinds of salts, with 
the same base; namely, a simple muriate, and a super* 
oxigenated muriate. Now, as it is generally admitted, with 
Sir H* Davy, that this pretended oxigenated muriatic acid 
is no other than the radical of the muriatic acid (that is to 
say, a simple body), it has tended to harmonize this given 
principle with the facts, and led us to adopt other explana- 
tions: it is therefore now supposed, that this radical, de^ 
nominated chlorine, is susceptible of forming two different 
acidsy, according as it is combined with oxygen or hy- 
drogen ; the first constituting the chloric acid^ here men- 
tioned; and the other the hydrochloric acid, or the muriatic 
acid of the ancients : so that when chlorine acts upon an 
alkaline solution, the two acids simultaneously form, at the 
expense of part of the element of water of the solution', 
and produce, at once, a chlorate and a hydrochlorate. We 
may equally admit, with some authors, that the oxygena- 
tion of a part of the chlorine, which passes into the state 
of chloric acid, is made at the expense of a portion of the 
alkaline o:dde ; and that a chlorure is formed at the same 
time, by the re-union of two radicals ; and a chlorate, by 
the combination of the oxide, not decomposed by the 
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chloric acid produced. In whatever manner, however, 
they may be formed, the chlorates, of which we are now 
treatuig, are yet but little known; although they have 
been successively studied by BerthoUet, Chenevix, Gay- 
Lussac, and Vauquelin. All that is generally known re- 
specting them, is, that the great mobility of the principles 
constituting their acid renders them easily decomposed : 
and as the chlorine has a great tendency to combine with 
the radicals of the salifiable bases, it follows, in a great 
variety of circumstances, that the chlorates are decom- 
posed, so as to furnish, at once, the oxygen of the base 
and that of the,j6tade, and to form a chlorure : the result 
of which is, thflnPSlrhen they are made to act at a certain 
temperature, on most combustible bodies, an instantaneous 
combustion is produced, frequently attended with violent 
detonations. They might thus be advantageously substi- 
tuted for saltpetre, in the composition of gunpowder, if 
the extreme energy of their action did not render it dan- 
gerous to touch them. The explosion of the powder-mill 
at Essonnes, and many other fatal and distressing acci- 
dents occasioned by them, prove the truth of this remark. 
Among numerous varieties of these salts, one only merits 
our particular attention, having become an article of con* 
siderable demand, from being largely employed in the 
manufacture of oxygenated matches, and in the percus- 
sion-priming for fire-arms ; viz. the chlorate of potash. The 
preparation of this salt is very simple ; and the following 
is the process. In a large gallery furnace (see Plate L 
fig. 5.) are placed a number of earthen vessels, each con- 
taining a portion of the peroxide of manganese, in coarse 
powder : into the neck of each of these vessels, a safety- 
tube, with a funnel, is fitted ; likewise another tube, bent 
with a double curvature, so that the earthen vessel may be 
made to communicate with a Woulfe's bottle. Into this 
bottle, a sufficient quantity of water is put, so as just to 
reach up to the longer extremity of the conducting-tube, 
in order that the passage of the gas through it may be 
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seen ; and a straight safety-tube is also fitted to the neck 
of the bottle^ which is plunged into the water, a few lines 
deep : finally, to the neck of the third vessel is adjusted a 
large tube of communication, the two parallel vertical 
branches of which are very unequal in their length : the 
shortest is adapted to the neck of the bottle, but it must 
not be long enough to reach the liquid in it ; whilst the 
other branch is plunged into a solution of sub-carbonate 
of potash, which is generally contained in a bottle of black 
glass. At the extremity of this tube, which terminates the 
apparatus, is placed a long glass tube, of small diameter, 
bent upwards like a hook, and closed by the lamp at its 
extremities (see fig. 6.). The short bttmch of this bent 
tube, which must be about 0°*.3 in length, is occasionally 
introduced into the opening at the lower end of the large 
tube; and the largest end should pass through a hole 
made in the stopper of the vessel, yet so as to move freely. 
This hooked tube is intended to detach the crystals which 
are formed at the extremity of the tube of communication, 
and would, otherwise, frequently obstruct it: and for this rea- 
son, also, the latter tube is required to be of large diameter. 

The alkaline solution is generally made with American 
potash, freed as much as possible from the foreign salts 
which it may contain, by allowing its solution to remain in 
earthen vessels for some time before it is used. It should 
be concentrated, from 30** to 35*, according to the tem- 
perature of the season when it is employed. 

All being conveniently disposed, and the tubulures luted 
with every precaution, the gallery is to be covered with 
tiles supported on iron bars, and the whole cemented to- 
gether with proper morter : then, into each vessel is alter- 
nately poured a certain quantity of hydrochloric (or muriatic) 
acid ; which is recommenced, when the disengagement of 
the chlorine ceases ; and is continued, till the quantity of 
acid intended to be used has been employed. When all 
the acid has been added, and the disengagement of the 
gas has nearly ceased, we begin to heat the furnace, very 
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gradually, and without interruption, until it is perceived 
that it is no longer chlorine that passes, but only steam 
from the -water : this is very easily known, from the ele- 
vated temperature experienced in the tubes of communica- 
tion> and the increased decoloration of the liquid con- 
tained in Woulfe's bottles. The proportions of the potash, 
and the mixture for extricating the chlorine, is generally so 
managed, as to finish the process at the same time ; that 
the disengagement of the chlorine may cease when the pot- 
ash is saturated. 

During the whole course of the saturation, the operator 
must be very attentive to observe the height of the liquid 
in the safety- tubes; and, by means of the small hooked 
tube above mentioned, instantly to free the apparatus, 
when any obstruction takes place: he cannot be too watchr 
ful in this particular; for if it be neglected, he is likely to 
be extremely incommoded by the chlorine, which would 
diffuse itself all oyer the laboratory. 

When particular attention is paid to all that passes 
during this operation, we perceive the alkaline solu« 
tion become clouded, in proportion as the saturation is 
effected;, and this is owing to the silex contained in the 
potash, which separates from it as the saturation takes 
place. An effervescence may, likewise, be afterwards ob- 
served, that was not at first manifested ; and which be- 
comes the more developed, as the operation makes more 
progress. It is during this effervescence that we see the 
crystals of the chlorate deposited in brilliant scales. It 
would appear, from this phaenomenon, that whenever the 
sub-carbonate of potash is saturated by a weak acid, that 
the sub-carbonate formed should be considered as a mix- 
ture, rather than as a real salt ; as the acid employed in 
the saturation at first seizes the caustic alkali, and the 
carbonic acid is disengaged when the saturated carbonate 
only remains : it is also true, that we often obtain crystals 
of this latter salt during such slow saturations. 

We have before stated, but without giving the reason, 
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that the potash employed must be concentrated from 30* 
to 85*9 according to the temperature ; but it may be easily 
perceived that this is determined by the difference in solu- 
bility of the two salts which are formed at the same time. 

It becomes therefore indispensable to find out the point 
of saturation ; as it is that which indicates when the chlo- 
rate^ being less soluble, is almost completely separated 
from the hydrochlorate, which remains in solution. 

As the silex, however, is only retained in solution by 
that portion of the potash which remains in a caustic state 
(as it may be considered), it follows that this earth ought 
to be separated during the first part of the saturation: in 
fact, if the liquor be filtered a short time before the effer- 
vescence is manifested, nearly the whole of the silex will 
be obtained : and this method is frequently resorted to. 
Nevertheless, as it is inconvenient to perform this filtra- 
tion . during the progress of the operation, we generally 
prefer waiting till the whole is finished ; and then, after 
having allowed the mixture to be well drained from the 
silex and the chlorate, it is treated with boiling water, 
which only dissolves the salt : it is then left at rest for a 
few minutes, decanted into an earthen vessel, and the re- 
mainder filtered ; the chlorate crystallizing on cooling, in 
large scales, of a dull white appearance. Some chemists 
prefer expediting the operation, when it is nearly finished, 
and only disengages the steam of the water ; which, on 
passing through the solution, heats it quickly, and dissolves 
the chlorate : it is then allowed to remain at rest, and de- 
canted, as in the former case. 

Sometimes it happens that the chlorate of potash is 
found to be mixed with a considerable quantity of a simple 
muriate, which prevents it from producing the efiects ex- 
hibited when pure. This mixture is easily distinguishable, 
without having recourse to re-agents : its taste, which in a 
pure state is cool and sweetish, then possesses a certain 
degree of bitterness, and also becomes piquant when it 
contms the simple muriate; besides which, it sparkles 
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and decrepitates, when so mixed, on being thrown on 
burning charcoal ; whereas it fuses, without noise, when 
the article is pure. It may also be tested by mixing a very 
small portion of it, pulverized, with half the quantity of 
very dry flower of sulphur. This mixture^ if the chlorate 
be good, should take fire on touching it with a tube 
moistened with concentrated sulphuric-acid. These means 
are sufficient, when used to discover the degree of purity 
of the chlorate intended for ordinary uses ; but when ab- 
tsolute purity is required, recourse must be had to re-agents: 
the most efficacious one, is nitrate of silver in solution : 
when this does not produce the slightest turbidness in a 
solution of the chlorate, it is perfectly pure ; if otherwise, 
it is a certain sign that it contains the hydrochlorate ; 
and must be re-dissolved, in order to obtain a new cry- 
stallization. 

The muriate of potash, which remains in the mother- 
waters, may be separated by simple evaporation, if it is 
found that it can be used to advantage. Sometimes the 
saltpetre-manufacturers purchase it, but at low prices : 
they use it to make an exchange of its base with the 
nitrous earths which are found in their leys. It may like- 
wise be substituted for common salt, in the manufacture 
of the hydrochloric acid, or of chloric acid. 

To the properties of the chlorate of potash, already 
mentioned, we will add the following, as being the most 
characteristic This salt crystallizes in hexahedral or 
rhomboKdal laminae; requiring, for its solution, 16 parts of 
water at 16% and two-and-a-half parts of boiling water. 
When heated to a red heat, in a small retort, it enters 
into fusion, and loses 25 per cent, of water : it then boils, 
and disengages 38,88 of oxygen for lOO- of the dried salt. 
Of this quantity, 32,304« is due to the chloric acid, and 
6,576 to the potash. We find remaining in the retort, 
61,12 of chlorure of potassium. 

In the laboratories, this salt is frequently used for ex- 
tracting oxygen from it : and it is indeed, of all the known 
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methods, the most convenient, and the quickest ; and that 
furnished by it is the most pure. It is likewise frequently 
used in chemical lectures, to make experiments on de- 
tonations. For this purpose, it is first well dried, and 
then ground to a fine powder in a porcelain mortar : it is 
then mixed, by the help of a card, with the different com- 
bustible bodies which are to be submitted to its action, these 
having been previously reduced to powder. When em- 
ployed for such experiments, it is generally used in the 
proportion of three parts to one of the combustible. A 
small portion of this mixture is thrown into an iron mortar, 
and rapidly triturated with the pestle, taking the precau- 
tion of previously covering the hand and wrist with a cloth ; 
as it frequently throws out of the mortar jets of flame suffi- 
ciently long for the operator to be in danger of being caught 
by it. Sometimes this powder is enclosed in a small piece 
of filtering-paper, but not to be enveloped in many folds : 
it is then placed upon an anvil, and forcibly and perpen- 
dicularly struck by a hammer ; the stroke producing a 
lively detonation. Among the experiments of this kind, 
there is one which always astonishes the beholders, the first 
time they* see it : this consists in putting into a glass- 
vessel with a foot, ten or twelve grammes of water, a 
few scrapings of phosphorus, and a little more chlorate 
of potash than can be dissolved by the water : the extre- 
mity of a glass tube is then introduced into the mixture ; 
and sulphuric acid is poured down the tube, by means of 
a capillary funnel : the acid descends slowly, and, falling 
to the bottom of the solution, heats it, and, encountering 
the chlorate of potash and the phosphorus, produces a 
re-action between them ; and we immediately see, at the 
bottom of the liquid, innumerable jets of light, which pro- 
duce a most agreeable appearance. There is likewise 
another method, equally pleasing, to effect the combustion 
of phosphorus by the action of the chlorate of potash. 
The powdered chlorate of potash is diluted by a small 
quantity of water in a china saucer, and a few scrapings 
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of phospborus added to it, forming altogether a softish 
paste ; which Is to be placed^ in pieces of the size of a 
pea, on a very dry brick or tile : the humidity of the 
paste becomes quickly absorbed; and, on the blade of a 
knife being slightly pressed on each small piece, it will, 
by this single touch, detonate with surprising violence. If 
the experiment be made in summer, the paste will often 
detonate spontaneously, as it dries. 

The process for making the oxygenated-matches*, by a 
mixture of the chlorate of potash apd sulphur, has been 
before described. This is one of the happiest applications 
of chemical phsDnoynena to domestic; economy. 

We see, by what has been labove stated, that the chlo- 
rate of potash, united with various, combustible bodies, 
produces a more or less lively inflampation, according to 
circumstances. These pbeenomena are, in every case, the 
result of the facile decomposition of the chlorate ; which 
possesse$, as before said, the property of parting with it4 
oxygen, whenever the temperature is raised. When these 
mixtures, are submitted to percussion, or to a brisk tritu- 
ration, not only is this elevation of temperature manifested^ 
but is folloffed by the collision of the molecules ; and at 
this instantfmepus compression, which is exerted on all the 
parts struck, opposes a certain resistance to the develope- 
ment of the gases, so this resistance, being once overcome, 
an expansion . takes place, the surrounding air is driven 
about with violence, and it is this sudden displacement 
which produces the detonation. R. 



V. — On Draining Land. By Mr. John Wedge. 

(Continued from p. 428. of VoL VI.) 

Having dug or bored, with a large auger, into several 
parts of the land, I found peat, gravel, and sand, mixed, 
•and a quicksand almost uniformly : the quicksand, in 
-every part, after getting an inch or two into it, seemed 
almost as fluid as water. Judging from thence that no ma- 

,' * See Vol. I. of Technical Repository, p. 163. 
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terials for a drain could be laid in the quicksand, but 
what it would inunediately bury, I dug a trench almost 
to the qyicksandi .leaving gravel, &c. of sufficient strength' 
to bear up the materials for a hollow drain : these mate- 
rials were two sides and a coverer of stone, with a peat 
turf oh the top, to keep out the soil. At . every seven 
yards forward, by the side of this drain, I dug a hole into 
the quicksand, as deep as it would permit: from these 
holes the water rose freely into the hollow drain, and was 
by it discharged at a proper level. It may be proper to 
remark, that the stone made use of for this drain, and all 
others here mentioned, is a red sand, and rag-stone, from 
Meriden quarry, about four miles from this place, which 
easily splits. into proper sizes for the purpose, and is very 
durable : it costs about siiqpenoe per ton getting, exclusive 
of carriage. Th6 drain thus formed, ran on the whole 
rather freely, and made the land dry for a few yards on 
each side thereof, but was far from having the effect I im« 
pnyperly expected ; for, as it evidently appears, the drain 
oould only take a very small portion of the water from so 
large a quicksand,, which it did not penetrate more than 
two inches ; ^nd that it could drain only to its own^ depth, 
or, at most, to that depth in the fountain which supplied 
tibe quicksand. My purpose was then defeated ; and my 
motive for mentioning this error cannot, I hope, be mistaken. 
I now did what I ought to have done before; that is, 
examined the different strata to a greater depth, particu- 
krly on the bog, and at the upper edges thereof and 
found the bog to be what has been described under the first 
class. I therefore determined to attempt the cure in the 
manner before prescribed for that class ; namely, to cut 
durough the whole of the stratum, in this instance of quick- 
sand, through which I found the water pass: this I effected 
as follows: — The summer being dry, and favourable for 
the purpose, and having previously made my main open 
drain, I began my main close drain the first week in June 
1791, three feet wide on the. declivity near the edge of the 
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great bog: in the first operation, we dug through the peat, 
the hard sand, and gravel, and one spade's graft (about 
nine inches deep, and seven inches wide) into the quick- 
sand, the whole length of this drain, which is 73 perches, 
of eight yards to the perch, in length. The drain thus dug, 
ran copiously, not less than 60 gallons per minute : in this 
state I left it about nine days : the effect of it was rapid, 
both above the drain, and on the bog below. Upon exa- 
mination, I now found about three inches on the top of the 
spade's graft, which had been made into the quicksatid, 
perfectly dry : we then dug out this three inches of dry 
sand, to nearly the whole width of the drain, three feet ; 
and at the same time dug out, as before, another spade's 
graft from the top of the quicksand, as near the middle of 
the drain as possible : this was left to run a few days as 
before, and had the same effect, namely, three or four 
inches more of the top of the quicksand became dry and 
hard. The same operation was repeated again and again, 
with the isame effect, till the purpose of getting through 
this quicksand was completed, so far at least as the level 
of the main open drain would permit. The stream of 
water continued increasing during the whole operation : 
the bog below the drain was quite dry, and the land above 
perfectly so : the drain which was first made, and continued 
running for some time, during the progress of the main 
close drain, became gradually dry ; and has not, since that 
drain was finished, discharged one single drop of water. 
Great care was necessary in making the main close drain 
to keep the stream of water in the middle of it, otherwise 
the current would have undermined the sides, as it some- 
times had done, and caused them to fall in : for this rea- 
son, it was necessary, when the dry sand was taken from 
the top of the quicksand, immediately to take out a spade's 
graft from the middle thereof, in order to divert the cur- 
rent from the sides. 

The main close drain thus made, was three feet wide at 
top; about nine feet deep on the average ; and, bevelling a 
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little from the top, it was about one foot ten inches wide 
at bottom. The stone and other materials were put into 
this drain in the following manner. 

Where the drain went through the quicksand into the 
stratum of clay below it> as in most places it did, the bot- 
tom, and in some instances the sides, wanted no particular 
security ; but where it did not go quite through the quick- 
sand, which the level of my main open drain in some places 
would not admit, the bottom of the drain was covered half- 
an-inch thick with ling; then peat-turfs, one foot wide, 
and three or four inches thick, were cut in convenient 
lengths, and placed on their edges, on each side the bot- 
tom of the drain, forming two sides of a trough of peat : 
then side stones, about eight inches high, and a stone 
coverer, were put in upon the ling, between the peat-turfs : 
a large peat-turf, near two feet wide and four inches thick, 
was then cut, and firmly placed over the whole : this lefl^ 
in the bottom of the drain, an open space of more than six 
inches square, for the water to pass. The whole was then 
completed by fiUing-in the upper part of the drain. 

Fifteen acres are now ploughed for a fallow : the bog 
(nine acres) will now bear a horse ; but as it was, before 
draining, quite a pulp, I shall let it harden during the next 
summer, before it is ploughed. 

Another part of the bog is laid dry, in the same manner 
as that before described, by drains ; with this difference^ 
that the quicksand lay nearer the surface of the land, and 
was much thinner ; therefore the drain went through it, so 
£Eir into the clay, as to render side turfs in most places ua- 
necessary, its depth on the average not being more than 
five feet : the last- described land, about eight acres, I in- 
tend to plough in March for oats. I have this day, the 
20th of January 1792, measured the quantity of water 
discharged through these drains, by sinking a hole near 
the side of the main open drain, and placing a cask of 
known dimensions therein, and find the discbarge to be 
50tV gallons in one minute, or 72,576 gallons in twenty- 
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four hours. The land thus drained will, with proper cultiva* 
tion, be worth at least 145, per acre. The draining of 
these SO acres of land cost me about 80/.^ exclusive of the 
superfluous drain. The whole length of thes^ close drains 
is li655 yards. 

i have also hollow-drained nine acres of my farm, in the 
bottoms of three pieces of enclosed land, called Small Lea- 
field, Old Land, and Holywell, by the method prescribed 
for the third class of wet land. These drains were made 
a few yards below that part of each field where the dry 
and wet land separate, about 22 inches deep, with sides and 
a coverer of stone, and ling on the top of it, to keep the 
earth' firom running in. The length of these drains is 880 
yards; and the expense of labour and materials, three half- 
pence per yard : the drains, in wet weather, discharge a 
large quantity of water, and will, I have no doubt, answer 
the intended purpose. — Thus far relates to land in my own 
occupation. 

Nine acres of the land in the Earl of Aylesford's own oc- 
cupation was almost an entire pulp. This bog was of the 
second class ; namely, water passing through a quicksand, 
and confined by a stratum of clay below, and another 
stratum of clay above it. The water thus confined, by 
being pressed by its fountain, and forced up through the 
weakest parts of the* clay, had formed a bog of irregular 
thickness, on the surface ; in some places, six feet deep, 
and in others not more than two. As there is a considera- 
ble fall in this land, firom east to west, I thought it expe- 
dient to put two drains into it ; and this appears to me to 
have been necessary, from a consideration that both these 
drains continue to run in the same proportions as when 
first opened. The manner in which these drains were 
executed was by digging through the different upper 
strata, and as deep into the clay as the main open drain 
would admit ; then digging or boring through the remain- 
ing part of that clay into the quicksand, at the distance 
of about six yards, in a progressive manner. 
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The w^atoF risiQg rapidly, through these holes> into the 
dose drains, has effected a complete cure of this land^ 
every part of which will now bear a horse to gallop upon 
it. These drains discharge 3660 gallons an hour ; whic|l 
is much less than they did at firsts as must be the case Qi 
all bogs. This land will be worth SOs. per acre. Th^ 
dnuning cost 251^ and the length of the under^-groun^ 
drains is 814 yards. 

I have just now finished draining another piece of land^ 
about 43 acres : and as this was intended to answer two 
purposes, one to drain the land, and the other to give an 
additional supply of water to a mill-pool; and as a cir- 
4!umstance arose in the execution of this wor|^, which fre- 
quently happens in draining land, namely, a sudden altera- 
tion in the position of the under strata; a descriptiop 
thereof will not, I hope, be thought tedious. This draior 
ing was begun at the level of a mill-popl; and continued, 
widiout any great difficulty, to the distance of about 32 
chains, in the manner before described as a cure for the 
second class of boggy land : but, at or near that place, 
the under sh'ata altered their position; the qidcksand 
which conveyed the water, now became of twice its for- 
VMat thickness ; and the clay, which had hitherto been 
jabove that qidcksand for some distance, disappeared. 
From the quicksand thus becoming so much deeper, we 
could not, with the level of the mill-pool, cut through it; 
nor,' indeed, from the wetness of the season^, would 
Au^ an ipperation have b^n proper^ I therefore conr 
j^ued .a diaUow drain to some distance, malpng sid^ hole9 
into the quic^ksandy which ran freely; but as this could not 
cure the whple of the bog b^lpw^ we branched out anpth^ 
drain, whidi w^ made by the method desc^bed for 
curing the Hecond class of wet or boggy, land^ by sinking 
a close drain through the upper strata, into the upper 
clay^ axid; ihen, at a snjiaU distance, pp one side of thin 
4plose draitli boring a hole with an auger through the i:^* 

TVcA. Rf^. Vol. VII. D 
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%AitSng part of that ctay into the quicksand, and, at every 
^igfat yards, as this close drain advanced, still horing other 
boles, in the same manner as before described : throngh 
taany 6( these hdles, the water rushed with great rapidity. 
The waiter discharged by iheise drains into the mill-pool, 
ts l68 galldiis per minute, or S780 hogsheads in a day, 
%hich is after the rate of 1,379,700 hogsheads in a year. 

About six acres of this land were always sound ; about 
twelve atres on the north side were an absolute pulp; and 
%he reniaining 26 acres very tinsound. The whole is now 
%6und, and will, when cultivated^ be worth 165. per acre. 
This laiid would have been drained at a much less expense, 
"bito the main open drain ; but then the water, which was 
-much Granted for the mill, would have been lost. These 
^ese drains are in lehgth 145S yards, and cost lOO/.; df 

• • • 

'which iabout 30^. ought to be charged to the mill. 

Your very humble servant, 

John Wiedoe. 



VL — On Propagating Silk^worms, and the Endeavours to 
obtain Silk therefrom^ m England. 

^u% SHk Manufacture having, of late years, become so 
iijaportant to this country, we think it highly delsiirable to 
lioy before our Readers such information on the attempts 
to propagate silk-worms, aiid to obtain silk therefrom, ii| 
England, as have come to our knowledge: and shall begin 
i^th the following historical account therebi^ which was 
i^rahra tip f<^ the information of the Society for the En- 
tibhragemeht of Arts, &c. in the Adelphi, by the Hon. 
Didhes Barrington ; and conitaihed in a lietiier iaddressed 
"by him to the then Secretary, Samuel Mbre, Esq. 

'''DearSir, 
'/'As I. Have lately perused Mr. Dossie'k Memoirs of 
A^riculttire, which so plainly shew the great titflity to the 
public resulting both from the labours and munffidence of 
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die Society, perhaps ffdme observations with regard to a 
few articles may not he ii!ninteresting. 

" First, then, with relation to the encouragement in- 
tended to the produce of silk in England ; which hath not as 
yet, indeed, succeeded, but which is certainly a most capitdl 
ohject^ as it affords employment for women and children. 

" I'hfe silk-worm seems to be originally of Asia, but not 
6ffhe fhost iouthemf or even tropical climates of that part 
of the globe*. Both extreme heat and thunder-storms 
are said to be very prejudicial to this insect t. 

"It was first introduced into Sicily and Calabria, in the 
tbltteeifth ceirtury : and into France, by Henry IV., who 
began the trial in Languedoci]:; and which answered so 
iv^y that Jailtes I. made the same laudable attempt in 
England. 

' '^^ lliii^ King, therefore, issued a proclamation, in the 
sixth year of his reign, for the encouragement of planting 
mulberries § — ^holding forth the example of France, and 
directing it to be read at the Quarter iSessions. As the 
introduction erf such new culture must necessarily require 
evfery Mtt of pi*otection for a considerable number of years, 
it is not e^^aordinary that it should not then have been 
established, bn )BM;count of the turbutency in the latter part 
of ^ianes*8 i*eign, and the greater troubles in that of his sue- 
e&l(8or|f. The proposal having, therefore, not at this time' 
i^cceeded, by no means furnishes a conclusive proof 
i^ainsi: its pri£cticability ; but, on the contrary, it is evinced 
by the before-mentioned proclamation, that both the King 
and his Privy Council conceived it might be carried into 

f 

* The greatest quantity of the Chmese silk is made in the neighbour- 
hAod t£ Kaztquhi, which iii in the 32d degree of N. latitude. 

t Ma^nghif dis Birinhyce. . . 

$ E»ir silk ifi now produced in many of the narOierji provinces, ptrii* . 
cumrly Tlsle de prance. 

S ^ the Barkian iMisccUany, VoLII. p. SOS. 

' t Thiii pfc^jeci, howevet', was not totally ne^ected by Chdrles I. ; fbt 
ih 1628, he appointed Walter, Ldrd Aston, to be Keeper of the Garden, 
Mulberry.tiee8, tiad 'SiIk«irohtt8^ neor St Jameses.— See Rymer^s FM« 
A,D. 16S8. 

d2 
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execution. Agsmning it, therefore, that the attempt b not 
desperate, it may be material to point out a few circum;* 
stances which may require attention, should the Society 
ever think it proper to continue or renew their premiuma 
on this head. 

/' The first requisite is, the rising a proper number of 
mulberry-trees; and it is generally supposed that the 
leaves of the white mulberry are better food for the inseci^ 
than those of the red. 

'^ Mr. Swinbum, however, who lately travelled through 
Calabria, informs us that the red mulberry is there pre- 
ferred*, because the leaves do not appear till ten days or 
a fortnight after those of the white mulberry, which is 
therefore much more liable to be hurt by the early frosts 
of the springj even in that more southern climate. 

'^ It may not^ perhaps, be inexpedient also, that a pre-* 
mium should be given to the person who may discover 
what other food may be substituted instead of mulberry^ 
leaves. I take it upon my memory (thpu^ I cannot, at 
present, refer to my authority), that lettuce hath answered 
well for this purpose ; and mulberry leaves should not be 
solely relied upon, even if they are the best food for silk-* 
worms, .because they may be blighted in a bad season. 

'^ If, contrary however to the opinion of the Calabriana 
and Persians, the white mulberry should be deemed more 
proper, I have been informed that there is a large tree of 
this kind in the Bishop of London's garden at Fulham,. 
and which was probably introduced by Bishop Comptouj^. 
during the reign of Charles IL 

" ASf perhaps, more silk is produced in China thun in 
every other part of the globe, we should, as near as may 
be, conform to their usages, both in raising the proper 
food, as also in breeding this valuable insect ; especially 
as such usages have had the sanction of many centuries. 

* Se^ alio ^.SQQtt*8 additional VoUimes ,to Chambers^s Dictionanr* 
where it is said thai; the Peruans use the blade mylbeny. As fi)r the 
iehit0 afibiding th^ chief fpod to silk-vorms in China ; it is believed that 
they have not the 6to<;Ar mulberry in China* 
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^ The duef mart for the iMt matelnal is in the neigh- 
txmrhood of Nanquin^ n^hich, ias before said, is situated in 
the tfaSrty-second degree of N. latitude. But, in that more 
southern climate, they hatch the insect in rooms heated by 
etoves, and from which particular care is taken to exclude 
both mice and rats. Du Halde * also informs us, that when 
the insect is very young, it is much disturbed by the bark- 
ing of a dog, or crowing of a cock ; which inconvemences 
^ibej will probably experience in many parts of England, 
where there uuqt be attempts to rear the siIk*worm. 

^ I make no doubt that this circumstance may, by many, 
be considered as deserving little attention ; but the autho- 
rity of every thing stated in Du Halde's compilation is every 
day confirmed by late travellers. 

^' London is chiefly supplied with lobsters, either from 
the coast of Norway, or the Orkneys; nor do ships sail 
from eitiber, tiD their cargo of these fish is nearly com« 
pleted. If, in die course of the voyage, however, the ves- 
sels happen to be near a great gun when it is firedf the 
greater part of the lobsters shoot their claws 1 And a dish of 
their lading is sometimes extorted, by the threat of a salute. 

^ With regard to discovering a succedaneum for mul- 
lierry leaves, the following circumstances may, perhaps, 
desierve attention. 

^ The field for experiment Is a very wide one; and there- 
fore the first attempt should be made with trees as nearly 
vimOar as possible to the mulberry, both in the texture of 
the leaf^ as also in the taste of it 

^ But we have^ perhaps, a more unerring guide in these 
raiearches, than our senses. 

*• Most insects prefer the leaf of some particular tree or 
plant, Tmi not exclusively so. If, therefore, the insects 
which feed upon the mulberry in England are also found 
upon other trees or plants, this will afibrd the strongest 
presumption that they resemble each other in their flavour 
and nutritive qualities. 

* In his History of China. 
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*'• From, the reasonjs which I have here sugge.9ted^ J bfive 
at least convinced myself, that the attempt to produce raw 
silk in England is by no means, desperate ; and^ to. give it 
the better chance of succeeding, th^ enoouragem/ent should^ 
possibly, be confined to those, counties, which are iipon tbe 
southern coast 

" I have made some observations upon other articles i^ 
Mn Dossie's Memoirs; which, however, I will npt trouble 
the Society with, till I hear that the present may bethoughjt 
interesting. 

^' Your most faithful humble servant, 

" To Samuel More, Ssq. Sec " DaINES BiARRINGTON." 



The Society, in the year 1778,. gave a Bounty of Twenty 
Guineas to Mrs. Ann Williams, of Gravesend, fipom w];i^se 
Letters to the Secretary we make the following extracts : 
and it is hoped that her observations, relative to the pro- 
curing of proper food for the silk-worms> when mulberry 
leaves cannot be got, will tend to the furtherance, of tbi^ 
inqportant object. 

" Sir, <' PasUOJS^y Graomfid^ 4^. 6, lU?. 

" I do myself the honour to address you, to iv£9Vf^ you 
that I haye bred 244 sUk-worms this year, which have pro- 
duced very near one ounce-and-a-half of beautiful silk, of 
three colours; viz. a bright buff or gold colour, white, and 
apple-green. All who have seen it, declare they never saw 
\apy in such perfection ; and several Gentlemen who have 
been in Italy &c. tell me it is the finest th^yei^er aq.m 

*^ Now, Sir, if you think I shall have any. encoifrage- 
ment from your Society, I will ^e^d you sample^ of all th^ 
€olours(, together with my method, pf treating and feeding 
the worms before the mulberry leaves cpire is, which I 
believe you will find new. They made tl^eir appearance a 
fortnight before any others in this plaqe, though there bj^ 
great numbers kept here; and, in consequence, were much 
larger, and had almost completed their spinning before 
others had well begun," 
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" Sir/ " <^<, 14, I77t -^ 

" I bj^g you to ioform the Society, that I have now 47- 
silk-worms spinning, which were but one month old yiQS- 
terday : the first spun oa Friday last^ and are in fine co« 
qoon ; those of Saturday, Sunday, and yesterday, are 
fanning tbenu Every person here, those who haye kept 
them aji well as others, will have it I have perforpied a 
mii^l^ I I believe I could have hatched thousands; but, 
as I was dubious, at this time of the year, of obtaining 
provisions for them, I checked the hatching of them: 
however, these will suffice, as a specimen of what may be 
done by watchful attendance a^d. industry." 

*^ Sir, « Oct 19, 1777. ■ 

** I am infinitely obliged by your laying my Letters 1be- 

fore your truly mumficent Society ; and, with . the utmost 

candour, I now acq^uaint you with my method of treating 

my silk-worms. 

'^ T^e cause of my hatching tibiem earlier than usual^ 
was the following : — I had put the papers with tibie eggs 
upon them, into a pigeon-hole in a cabinet nearly oppo- 
site to the fire: as soon as the firost set in, I covered the 
hole with paper, several times doubled, to keep out the 
night air : the event answered my most sanguine wishes ; 
they came according to expectation. The queiry was, now, 
how to get food for them ? the weather being cold and 
very severe, and the letttcces, that were to be got, were very 
small, and not enough to suffice them. A thought imme- 
diately occurred to me, that, as the blackberry nearly re- 
sembled the mulberry f why might not their leaves serve for 
food to the worms? I tried them; the worms eat them 
surprisingly^ and grew rapidly ! I must here rei](i2^k, that 
I Jtvad gathered the leaves firom the young shoots^, as their 
texturip was the most delicate ; and had likewise divested 
them of their thorns, but without bruising the leaves. 

" My researches, however, did not stop here : I next 
presented to the worms the young and tender leaves of the 
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dii% wUch they devoured with great avidity. - Cowslip 
kaves, and their flowers, they are also very fond o£ 

^ From] henceforward, I fed diem promiscuously on att- 
the afor^aid vegetables, as also with primrose leaves and 
thel]^ flowiei^i and ibdeed until the mulberry leaves could 
be had ; but^ when I had once presented them with Aat 
fbod^ adieu to all other kind ; they woiild not touch it I 

** It is worthy of remark, that they will not touch* a 
red flower. I tried them with roses, polyanthuses, sweet* 
Williams, and pinks, but they seemed to avoid tbem wtA a 
kind of horror. 

** I keep the WoMs in A large hat-box, and feed thetn 
every day at ten o'clock in the morning, at four in the 
afternoon, and at eleven at night; keeping them very 
clean. When I clean them, I remove them in tbe foUow- 
ing manner: — ^hi a morning, they are always upon tiie 
leaves ; I take them gently out upon them, and, when the 
bpx is cleaned, I lay them in it on the same leaves^ with 
£tesh ones ov6r them (with the dew on, if I can get them), 
and the ribbed side of the leaves uppermost: when they 
are all got upon the upper leaves, I remove the old' ones. 
By this method, a quantity of silk is saved; for, from -the 
moment they ar6 hatched, they move themselves by a 
silken thread; the silk continually issuing from their mouths, 
when they Ci^wl to any distance, I do not, thet^fore, ap- 
prove of the method used here, of striking them off the 
leaves, to which they adhere strongly, with a feather ; as, 
every time that practice is used, they not only lose a quan- 
tity of silk, but are visibly put into pain, as may be seen 
from their various contortions : from this cause, and owing 
to their not keeping them clean, they do not rear one-tenth 
part of what they hatch, nor bring them to any size ; 
though, at the usual time, they will spin \ but the silk 
they yield is so small in quantity, as not to be worth 
mentioning. 

^^ And now for the indications of spinning. When they 
have shed the last skin,' or exuvise, in the aureUa state, it 
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lte^[fciii;^ great attentbn t<x M^tch th^n^ lest they deeehri^ 
J^oo in regard to the silk. The first indication of tlieir 
being near stminkig, is a transparency all over them, with 
a visible circulation of the glutinous niatteiv which^ I sup- 
pose, forms the silk; and which movement evidently assists 
in file spbming i it is seen circulating down the back. The 
next sign ii^ that they place themselves upon their bellies, 
irith their heads erected; sometimes seeming to play, 
Udng their sides and tail, and then lying dormant But 
tbe most certain criterion is, when they eat from side to 
side of the large ribs of the leaves, in a circular form; 
nibbfing the leaves to atoms^ aind wasting them. At this 
p^od Aey become of a flesh-colour; and their backs ap^ 
pear very transparent, especially by candle-light 

''Lastly, they move themselves, in a drcular manner, 
frcAn side to side of the box: at this moment they are to be 
put mto paper cones, or all the labour will prove abortive. 

'' Since I wrote the foregoing, a Gentleman has been at 
my office who lived three years in Italy: he declared^ 
AuBtt, though he had seen mai^ thousands spin there, yet 
he never saw finer worms than mine ; and expressed his 
astonishment at their spinning at this season. 

■ , I • 

"Sib, '' Deo. 5, irtT. 

^ I was fitvbured with your Letter yesterday ; and beg 
yon to return my most respectfiil acknowledgments to your 
Society, for the honour they have conferred upon me, for 
iqr ^endeavours in regard to the silk-worms. I shall send 
wj silk up next: week, by a friend, under three difierent 
classes ; viz. that of my first brood ; of my second ; and 
aome, reeled off the 18th, 19th, and £Oth of November. 

^ I have, even at this time, moths laying eggs : I dare 
say not less than 200 this evening, while I was look- 
ing at them. And I again aver, that I could breed 
silk-worms from them all the winter, had I a spot of gar- 
den-iground. Lettuces may be produced all the winter, if 
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HQwn on ^ 9otth Votde^fl^ wii^re tiba bw cooies; and 
eT€^;i^t]|e mof^t inckm^o^ sfasong,, hy ^njj qoveri^g |I)^ 
at night ^kh bay or strwTf and ramovifi^ the coveringi 
when the vm. is out ; as nmj also be pDJmcosa l§i^v!9$.:. w^ 
it must be a hard winter indeed> wjbiei^ there ws ao bxajap^ 
leaves to be got I have no cocoons; ft>r^ ^SHi^ lay firat 
^say of reeling off about a, dozens I observed tbait 4k^ 
^jSk, the nearer it came to the ipside o£ the cocooniu gTM^ 
finer, stronger, and better coloured. It therefore, iimkbr 
diately occurred to me, that the whole eooooa nu^t be 
reeled off. 

'^ As I observed every.minute circumstance b£ thentomi's 
cqpioning, and perceived that it spun 6om right to. hSii I 
thought, why might I not, by £Q|lloiii(ing its co.ursp> obtfdn 
all the silk it spun? I tried the experiment. i^ water, so 
hot that I could scarcely keep my hand in it ; and it an- 
swered my most sanguine wishes. The strong ghitiiious 
matter, which formed the cement of the cocpojot^ imme- 
diately yidkled, and I reeled off every thread. It.i^ tabe 
observed, that I had only used milk-warm, water in, ^^ 
first process* 

^' The first few internal parts of the cocoons (about a 
dozen) I made artificial fiowers of, equal in texture to 
those of ItE^y: but I thought that the real silk would be 
o^ more value, which was the n^son. of my winding it all off. 

'' My chrysalides I put i^t^bran, the moment the silk 
ia wound off from them; and theji watch them every day, 
jwtU I see the pkce where, ^ moth is to eat out : I then 
lay theixv on white paper* where. they sooa inake tl^u: 
appearance^ 

\* I must here observe, t^at there are more males than 
lemaliesr produced from the eggs ; the reason of which I 
l^aye to.. be determined by judgments superior to. mme. 
But this I know, ai^d it is weB worth the wlule. of na- 
turalists to investigate it, that, the female aureUa is, full of 
eggs before she changes her state, to that of a chrysalis," 



On Propagating Siljkf^oxim in England. 43 

** I have once more the honour to address you,, and with 
pleasure mform you, ths^t my silk-worn^s returned to hail 
congenial spring, on the S9th of April ;-<^a matter of {sur- 
prise to all who Sfaw them; as the weather had been so 
eactremely inelement, that, without ocular demonstration, 
they would not have believed it. 

*' The worms are exceedingly strong, keep hatchmg 
evei^ day, and ave uncommonly large. 

'^ Th^ honour which your Society has bestowed upon 
me, calls forth every grateful sentiment of my heart : aoid 
the Society may depend, that nothing shall be wanting in 
me, to illustrate what may be of service to thousands- after 
my decease. Exulting thought ! that my poor endeavours 
may, one day, prove beneficial to my country ! 

*^ I am. Sir, your ever devoted 

*^ and grateful humble servant, 

" To Samuei. Mo^b, Esq. Sec. " A. WlLLIAMS.^ 

(To be continued J 



yiL-— On Cutting Hard Steel with Soft Lvn. By a Cor- 

respondent. 

Sir, S2, Old Comptm street^ Deo, 16, 1834. 

I HAVE just read, in one of your late Numbers^, that it 
is not ..ascertained why,, in cutting hard-steel by soft iron, 
the heat is confined to the former. The reason I take to 
be diis : r-the firict^on is confined to one spot only on the 
steel ; whereas the parts of the iron in contact are con- 
tinually; changed, and cooled by whirling through the air. 

' Your obedient servapt, 

To the EdUor of the Technical Repository. J. £• A. 

• See Vol. V. p. 412. 
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VlII.~Ott Oramtlaimg Cast-Iron for Solder, making ArtU 

fidal Fke-Works, ffc By the Editoe. 
Wx have, in our present Number^ given part of a valuable 
Artide, by Professor Cutbush, on the Chinese-fire, &c. 
whieh win be compkted in our succeedmg Number, 

In this article, although he mentions cast-iron sand, of 
various degrees of fineness and coarseness, as an essential 
kqpredieiit in the Chinese-fire, yet he does not describe 
any tnethod of reducing the cast-iron to that state : we 
ihalli therefore, endeavour to supply this deficiency. 

The Chinese heat the cast^ron^ and quench it in waier, 
repeaiedlp f by which treatment it becomes susceptible of 
being pounded in a cast-iron mortar with an iron pestle, 
and reduced to a powder ;\ and, by means of sieves of vari- 
ous degrees of fineness, is assorted into the different sizes 
required : of which sizes, however, the Professor does not 
give a clear idea; as, although he mentions grains not 
larger them- mnstard-seed as the largest size used by the 
CSiinese^ and also minutely'divided iron, yet he leaves us 
entirely in the dark respecting the sizes between these 
extremes t which, therefore, are to be found by experiment*^ 

But other methods of dividing cast-iron into grains may be 
adopted with advantage. Mr. James Stone *, Mechanist, 
is in the frequent habit of granulating cast-iron with borax, 
to use as solder for wrought-iron ; and with great success, m 
many cases, where the nature of the articles will not sub- 
ject the soldered joint to motion : he does this, simjply, by 
heating the cast-iron to a kigh-red, and bruising it to pow- 
der upon his anvil, witli a hammer. Another mode, how* 
ever, and a preferable one, where considerable quantities 
of the granulated cast-iron are required, is to heat the cast- 
iron as above, and. to throw it quickly into a cast-iron mor- 
tar ; rubbing or grinding it instantly, whilst hot ; in the 
same manner, in fact, as described in our process for making 
speltar-solder. Vol. I. p. 482. 

* The inrentor of the ingenious method of hardening and tempering 
Steel^rings at one operation, described in our ist Vol. p. 257 ; auS 
also of the Expanding Centre-hit, VoL Y . p. 43. 



( 45 ) 

IX. — On the vahahle Properties of the genuine Emery^ 
stone s and on a superior Process of Jf^hing-over Emery, 
invented by Mr. John Isaac Hawkins* 

The genuine emery-stone is brought to us from Naxos, 
one of the islands in the Greek Archipelago. It is found 
in hardy compact^ stony masses, of a bluish purple colour, 
interspersed with pyrites. These lumps of emery are used 
in their native state, in Sweden, to shape porphyry into 
slabs, mortars, &c. ; being held firmly against the masses 
of porphyry, whilst the latter are turned in large lathes, 
moved by the power of water. They are also used in this 
country by the glass-cutters, to turn their cast-iron Iap9 
into shape ; and the emery made from them is gready pre- 
ferable to any other, in its effects upon the articles to be 
cut or abraded by it, owing to its great hardness. This 
valuable property of hardness, however, has increased the 
difficulty of manu&cturing emery from it ; and, accordingly, 
substitutes have been found for it, which fall vastly shorty 
indeed, in this desirable quality. We have even been 
told, that the clinkers from a smiiKs forge are too often 
made into what is called emery \ We would therefore re> 
commend those persons who wish to obtain emery of a su- 
perior description, to m^e it themselves, of the genuine 
Greek emeryrstone, by reducing it to powder in a cast- 
iron mortar with an iron pestle ; and then, either sifting it 
to this required degree of coarseness or fineness with pro- 
per wire sieves ; oi; else,, by washing-it-Qver in water, as 
usual, bring it to a state of minuter division, i^id as 
desoHbed in pur Article ^ On Gmding opd PoUsbing 
Lenses*,** 

On Mr. J. L Hawkinses improved mode of flashing Emery. 
We have lately been favoured, through the kindness of 
Mr. Hawkins, with an iaccount of his very superior man- 
ner of preparing emery for nice purposes. He was induced 
to effect this, by finding that die emery coqimonly sold WM' 

• See Vol: IL p. S6T. - - 
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totally inefficient for the purpose he had in vi^w ; Aamely^ 
grinding two flat surfaces of hard cast-steel accurately ; 
as the workman found that only a few of the coarser parts 
of the emery scratched the surfaces of the steel- plates, and 
kept the remainder of it from acting at all; and, in fact, 
that his labour was in vain. On this, Mr. Hawkins thought 
of applying a process which he had seen used in Liyerpool 
for washing-over diamond-dust^ to be used in watch-jewel- 
Mng, to emery : and^ in order to be sure that his emery 
should be of a good quality, he took the precaution of pur- 
bhasing, at an eminent emery-maker's, a quantity of those 
small lumps or grains of emery which had longest with- 
stood the action of the cast-iron runners and bed; and thus 
ensured the hardness of the emery. These lumps be 
caused to be reduced to powder in a mortar of cast-iron, 
as we have above mentioned ; and then sifted the powder 
into different varieties, by passing it through a series of 
iirirersieves ; ihe first sieve having SO squares in the inch, 
{he next 30, and so on to 80 : and thus he obtained eight 
^lifferent degrees of emery. 

!He next treated the emery which had passed through 
the finest sieve, by washing-it-over in the same manner as 
thq diamond-dust was treated ; namely, in oil, which held it 
suspended for a much longer, time than the water, which is 
usually employed for this process : and in this way he ob- 
tained a series of emery, which had floated one minute, 
five imliutes, ten minutes, fifteen minutes, twenty minutes, 
forty nlinutes, and eighty minutes; amongst which he 
found evejry variety necessary for his purpose, and deposited 
&em in separate boxes for use, numbered according to the 
minutes they had floated : and he could thus, at my sub- 
sequent period, be certrai of producing other eilieties of 
the vei^ saine description. 

. We n^d hardly add, that, by using these latter emeries 
ill 'Subc^ssion, beginning with the 'coarsest, he not only 
Tery b6on liccomplbhed the object he had in view, but has 
also since employed them in . grinding three fiat circular 
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plates of cast-iron to perfectly plane sur&ces ; correcting, 
as usnali the tendency in either to become concave or con- 
vex, by means of the third plate : and he has even gone to 
die extpense of fitting up a closet at the manufactory, with 
i^helves^ &c. purposely to keep these assortments of emery 
ready for use at all times^ in grinding pivots, &C.9 either 
Idth lead-tongs, or in any other manner; which, although 
attended with some Uttle trouble at first, will eventually 
be a great saving : and we would recommend all persons, 
similarly circudistanced, to pursue his steps. 

Emery hard enough to ait Raines. 
Mr. Hawkins, pursuing the same practice of selecting 
those grains of emery which resisted longest the action of 
the pestle and mortar, eventually obtained some so hard^ 
as to be capable of cutting a ruby, whcfn employed in a 
simikr manner to diamond-dust ia ^tUch-jeweWmg. He 
has also found it deurable, sometimes, to separate his emery, 
by wMhihg-itover, in one, two, three, four, and five minutes, 
and so on; as before mentioned. 

Sapphires found in the Greek Emery-stone. 
' The Editor hiets lately treated some portions of the 
GHreek emery-sfone by grinding them to powder between 
two fiat and hard steel surfaces, and washing ofi^ the 
Bghter parts in oQ : he then placed a sfnall portion of what 
had stibsid^d, after floating only half-a-minute, upon a 
slip 6i glass; and examined it in the microscope, under a 
Ughly-tnisignifying power ; and found that- many parts of 
it bad entirely withstood the grinding action (except, onlyy 
A(w being separated fironi the mass), and were, -in &ct, 
perfectly crystallized sapphires I 



X-^On on Irnprovemeiit in Hardening Steel Cuiiing-Insihl' 
ments. By Mr. E. Rhodes, of Shejffieldy Cutler*. 

The next head of my subject is by far the most im« 
por&nt; though, perhajps, the least atttoded tb. — The 

* From ilia Essay on the Manu&cture, Choice, and Management of a 
Rafe6r, 1834. 
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hardening and tempering of steel is aprocess extremely simple; 
it requires more of care, than skill ; on which account it is^ 
in general, performed by workmen but very inadequately 
rewarded : yet, in the manufiusturing of an edged instrur* 
ment, much depends on the nice management of this yery 
simple operation, which either imparts a yalue to, or reiH 
ders nugatory, all the labour that precedes, and all that 
follows it 

" Practically concerned, for upwards of forty years, in 
the hardening of steel; and having had the process tO: 
perform, repeatedly, upon the finest and most delicate 
cudery (scissars) ever manufactured ; having studied tiie 
subject with considerable attention; and having accurately 
observed and noted the result of facts as they occurred ; 
the writer presumes he may be permitted to spe^ki on this 
part of bis subject, with confidence. 

^^ It is a generally-prevailing opinion, amongst men ac- 
customed to the management of this process, that if steel 
be overheated previous to immersion, an extra portion of 
heat is li]kewise required to reduce it, or what is termed 
let it down, to a proper degree of hardness ; and that 
without this, a good cutting edge cannot possibly be pro- 
duced. This, to say the least of it, is a miserable and in- 
efficient attempt to remedy one error by the introduction 
of another. That this is an extremely injudicious opi-> 
nion, and that it operates, perhaps, more than any other 
cause whatever, to produce a mass of inferior cutlery, 
must be obvious to every one who thinks at all upon the 
subject. It may be laid down as a po^i/ion which is not 
in much danger of being controverted, that the lowest pos^ 
sible heatp at which steel can be worked, and become hard, 
is indubitably the best ; and that to impart to it any extra 
portion, is essentially to injure its rnost valuable properties. 
If overheated, the pores of the steel become open and ex^ 
panded, the firmness of its texture is destroyed, and it is 
rendered incapable of sustaining a cutting edge I It must 
not, however, be inferred, from these remarks^ that any 
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degree of temper whatever will operate to restore to steel 
the properties of which it has been deprived, by being 
overheated. Workmen, however, acting under the influence 
of the preposterous opinion here deprecated, manifest 
great carelessness in the performance of this very critical 
operation of hardening; always imagining that the evil 
'efiects of this carelessness may be remedied, by resortiifg 
to a practice most evidently erroneous. 

'^ The reader is desired to keep in mind the position just 
laid down, that the lowest possible heat^ at which steel can 
be worked and hardened, is indubitably the best. To men 
at all acquainted with the nature of steely no argument wiH 
be necessary to establish this important fact : those who 
are not, may be referred to the foregoing and the subse- 
quent observations. 

- "It has often been matter of regret to the Writer, that 
the phraseology of books and common lifsj when applied to 
subjects intimately connected with a particular manu&c* 
ture, furnishes no terms by which meaning can be so ac-» 
curately expressed, as by the technicals cf the workshop : 
these are always at haiid, and the mind continually recurs to 
what it dare not use ; it finds a task imposed upon it — not 
unlike that of translating from one language into another, 
in which the sense suffers by diffusion, and yet caimot 
possibly be compressed. It is however hoped, notwith- 
standing this difficulty, that the subject, here treated of, 
may be rendered sufficiently intelligible. 

^* Articles manu&ctured of steel, for the purposes of 
cutting, are, almost without an exception, hardened from 
the anvil ; in other words, they are taken from the forger 
to the hardener, without undergoing any intermediate pro- 
cess : such is the accustomed routine ; but the mischief it 
' occasions has either escaped observation, or is disregarded. 
The act of forging steel produces a strong scale [orjcoat* 
ing, which spreads over^the whole of the blade, &c. ; and 
to make the evil still more formidable, this scale or coat-, 
ing b unequal in thickness, varying in proportion to the 

Tech. Rep. Vol. VII. e 
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degree of heat commumcated to the steel in forging it ; it is, 
partially^ nearly impenetrable to the action of water, when 
immersed in it, for the purpose of hardening. Hence it 
is, that diQerent degrees of hardness prevail, in most razors 
manufactured : this is, evidently, a great defect ; and so 
long as it continues to exist, a great difference of temper 
must exist likewise. Raz(Nr-bIades not unfirequendy ex* 
hibit the fact here stated, in a very striking manner : what 
are termed clouds, or parts of an unequal polish, derive 
their origin chiefly from this cause ^; and clearly and dis* 
finctly (or, rather, distinctly^ though not clearly) shew how 
£|r this partial coating has extended, and where the action 
pf the water has been yielded to, i^nd where resisted. Jt 
certainly cannot be matter of astonishment, that so few im- 
provements have been made in the hardening of steel, when 
the evil here complained of so universally prevails, as 
idmost to warrant the supposition that no attempt has ever 
bfsen made to remove it. The remedy, however, is easy, 
and simple in the extreme ; an4 so evidently efficient in its 
application, that it cannot but excite surprise, that, in the 
present highly-improved state of our manufactures, such i» 
conununication should be made, as a discovery entirely newl 
Instead, therefore, of the customary mode of hardening 
the blade from the anvil, let it be passed immediately from 
the hands of the forger to the grinder : a slight application 
gf tfie stone will remove the whole of the scale or coating / 
and the razor will then be properly prepared, to undergo 
the operation of hardening, with advantage. It will be 
easily ascertained, that steel, in this statCf heats in th^ 
fire with greater regularity; and that, when immersed, the 
ol)stacles being removed, to the immediate action of th? 
water on the body of the steel, the latter becomes equally 
hard, from one end to the other. To this may be added, 
that, as the lowest possible heat at which steel can be worked, 

* These clouds are sometimes produced from the blade heing heated 
too rapidly. Wherever they are observed, the razor is of unequal 
temper. 
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and become hardy is indubitably the best ; so the mode here 
recommended will be found to be the only one, by which 
the process of hardening can be effected with a less portion of 
heat than w, or can be, required in any other way. It ha% 
likewise, another important advantage: it prevents the 
edge from being softened, by grinding on the first, or, as 
it is technically termed, the dry stone ; a practice which 
generally prevails ; and which frequently so injures the tem- 
per of the razor, as to render it an extremely unfit instru- 
ment for shaving. These observations are decisive ; and 
will, in all probability, tend to bring into general tise a 
practice which cannot but be regarded as a very im- 
portant improvement in the manufacture of edged steeUtnstrur 
fnents^ 

We gladly extract the above very important observa- 
tions on the treatment of steel, from Mr. Rhodes's useful 
Essay ; having, however, taken the liberty (which we are 
certain be will excuse) of adding to his highly-important 
positiofty which related merely to the hardening of steel at 
a low temperature, the necessity of also working it at the 
lowest heat possible ; as we are confident that any excess of 
heat in any stage of working the steel cannot but be preju- 
dicial to its quality. 

We are glad to see that tnis useful Essay has already 
arrived at & Second Edition ; and sincerely hope that Mr. 
Rhodes's judicious remarks will tend to increase the high 
t^putation and preference, which his razors and fine-cutlery 
articles have so long and so deservedly enjoyed. 

It will be found (on reference to the Articles " On Iron 
ancL Steel," in our First Volume, and particularly in pp. 
137, 199) that Mr. Rhodes's and the Editor's id^as, on 
the necessity of working and hardening steel at the lowest 
possible heat, exactly agree. 
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XL — On an improved Mode of Grinding Diamond-Dust^ for 
the use of Seal-Engravers, Glass-Engravers, Watch-Jewel^ 
lerSf tSc. By Mr. R. C. Clint, Seat-Engraver, London. 

WITH FIGURES. 

The usual method of breaking-down diamond-sparks into 
powder is as follows* A hard steel pestle and mortar^ 
about the size and forms of those shewn in Plate I. fig. 7. 
but with the handle of the pestle elongated, are employed; 
putting the sparks into the mortar, and striking upon the 
head of the pestle with a hammer ; occasionally turning 
the pestle, to change its place in the mortar, until the 
sparks are reduced to dust. As, however, the cylindrical 
ring around the mortar necessarily prevents any grinding 
action from taking place, so the work is very imperfectly 
performed; and, besides, much of the diamond-dust is 
also lost, by imbedding itself in the surfaces of the pestle 
and mortar. 

Mr. Clint's new and improved method consists in using 
hard-steel concave and convex grinding-tools (shewn of 
the full sizes in Plate I. fig. 8) ; and in placing the dia- 
mond-spark in the centre of the concave tool, with a drop 
of olive-oil on it. He then, with a few grinding strokes^ 
effected by holding the convex tool in his hand, and press* 
ing hard upon it at the same time, very soon crushes and 
grinds the diamond, mixed with the oil, into a proper state^ 
to be used, with oil-of-bricks, on his small iron wheels, 
held in the seal-engraver's lathe. 

In default of convex and concave tools, we conceive that 
the diamond-sparks might very well be ground with oil, 
upon a hard fiat steel plate, with a hard steel grinder 
having a fiat face. The convex and concave tools are, 
however, to be preferred ; although Mr. Clint informed us 
that it cost the Lancashire watch- and clock-tool-maker, 
who made them for him, upwards of thirty hours' hard 
labour in grinding their surfaces to correct figures, in his 
lathe, with emery and oil. Possibly, had he known of the 
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very superior manner of washing-over his emery in oil, as 
now practised by Mr. J. I. Hawkins*, he might have saved 
himself many hours' labour. 



XII. — On the Erroneous Ideas, too generally prevalent, con^ 
ceming the Proper Forms to be given to the Teeth of JVheels, 
Pinions^ Racks, ^c. in order to enable them to act with 
the least loss of power from friction. 

The Editor has greatly to lament that conflicting opinions 
still prevail respecting a subject of such great importance 
as the loss of power, or otherwise, in machinery, where 
the above agents are continually employed; and has very 
lately seen repeated instances where the most glaring 
errors of former writers are republished, to the infinite 
prejudice ofaU persons concerned m the employment of 
machinery. 

Amongst these, Camus*s erroneous theory (which has led 
the French entirely astray, through their great respect for 
his mathematical talents) is one of the most prominent ; 
and, indeed, has done more serious injury to the cause of 
mechanics than any thing which ever appeared. Professor 
Robinson^s mistaken application of the cycloid, in place of 
the epicycloid^ to the teeth of wheels and pinions, and 
where it is quite improper, is another of these glaring 
errors, continually multiplied. But, in addition hevetOi 
we are now visited with a new importation from America, 
of so many different curves, as substitutes for the cycloid 
and epicycloid, that it will indeed puzzle a mechanic to 
know which to chuse, from the number laid before him. 

In this state of things, we can only repeat, what we 
have before stated t, that the cycloid is the only curve 
proper to be used, where one body moves in a right line, 
and the other in a circle ; as is the case with racks and 
pinionsi the stampers for guhpowder-inills, &c. : and the 
epicycloid^ where both move in circles: and these, when 

• See p. 45 of the present Number, 
t In Vol I, p. 841. 
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Applied in tbe manner we have indicated, will never deceive 
the expectation. 

Tlie epicycloid^ however, when applied in C(mus*s er- 
roneous method to the teeth of wheels ^nd pinions, has 
tbe effect of entirely spoiUng their curves; so much so, in« 
deed) that the tops of the teeth of the wheels are merely 
i^ounded off, to be out of action ; and the curves of the 
pinions are very greatly injured ; and this, by the misap- 
plication otfour circular generating segments, instead €yf 
two only, which are quite sufficient for all good purposes. 
And if our readers will refer to the examples Ire have 
given, they will be convinced how admirably the teeth of 
tbe wheel and pinion are adapted to ^t and fiU^ as the 
term is ; and see that no less than three of the te6th are in 
contact ; a perfection which, it must be evident, is quite 
impossible to be obtained from any other curve whatever. 
And when, in addition to these advantages, we can bring 
the proof of experience, in wheels and pinions, formed 
exactly according to these principles, continuing to act for 
many years, under the most unfavourable circumstances, 
without the slightest tendency to change the forms ori* 
ginally given to them, and consequently without expe- 
riencing any effect from friction, we can confidently vre-* 
commend them for adoption in all the numerous cases to 
which they apply. 

It will be allowed that the epicycloidal curves of the 
teeth of wheels and pinions are formed by the reciprocal 
action of two segments of circles, of their primitive diame- 
ters, upon each other; and that were two wheels of equal 
size be made to act in each other, and one of tbe same 
sazed wheels be made to act in a pinion of a much smialler 
diameter than itself, the curves generated by their re- 
spective segments would vary accordingly; and that, thei^ 
fore, those of the different wheels could no longer agree. 

In Professor Robinson's application of the cycloid^ how- 
ever, where the curves of the teeth of each wheel are gene- 
rated solely by the developement of the circles of the pri- 
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xmiive diameters of each sepfcrateli/y and independent of 
each other^ the variations in the sizes of each can have no 
possible effect upon the curves; and consequently, whether 
the two wheels are to be both of the same diameter, or one 
to be larger or smaller th^n the other, the necessary changes 
in the curves of their teeth camiot possibly take place. 
This consideration alone, therefore, independent of other 
a^rious objections to the improper application of that curved 
ought to induce us to reject his erroneous theory. 



XIII. — Composition of an Ink similar to that brought from 
China. By M. J. Fontenelle*. 

3ix parts of isinglass are to be dissolved in twice their 
weight of boiling water ; and also, in two parts of water^ 
one part of Spanish liquorice. The two solutions are to 
be mixed whilst warm ; and incorporated, by a little at a 
time, with one part of the finest ivory-black, by the help 
of a spatula. When the mixture has been perfectly made^ 
it is to be heated in a wat^r-bath, till the water is nearly eva^- 
porated \ and it forms a paste^ to which any desired form 
may be given, by moulding it, as usual. 

The colour and goodness of this ink will bear a com- 
parison with the China Ink^ or, as it is commonly termed, 
Indian Ink. 

XI V.—- Fttrwaca for f^entilating Sewers. 

Mr. R. Bulkeley has recently proposed, in a Memorial 
addressed to the Mayor and Common Council of New 
York, to remoue the foul air of s^wersy by means of pari' 
fying furnaces. His plan is, to construct furnaces above 
the sewers, so that their drafb may be supplied by the air 
of the sewers ; consequently, currents of air will be made 
to set towards these furnaces, through the openings of the 
sewers, instead of the 'exhalations which now escape from 
them. The air of the sewers will have to pass through 

* From Firuisac's Bulletin dcs Scietices Technologiques, Nov, 1824. 



56 Furnaces for Fentilatittg Sewers. 

the fire, and the chimney of the fiimace, before it can 
mix with the atmosphere ; of course, it will be deprived of 
its noxious properties, by the decomposition it will undergo 
in the furnace. This is a subject of no little importance ; 
since these exhalations, when concentrated, have been 
known to kill instantly ; and, when more diluted, to cause 
malignant fevers, particularly around the openings of the 
sewers. Mr. B. contends, that no other effective plan of 
removing the evil can be devised; since the tide-waters 
cannot be depended upon, for cleansing the sewers, on 
account of the small rise of the tides (only five feet) ; and 
no other means of forming a head of water, sufficiently 
powerful, can be adopted. 

We have extracted this article from " The American 
Journal of Science and the Arts."* Our readers will find, 
in Vol. III. p. 85, a similar proposal for ventilating the 
great north sewer of Paris, by " causing a continued cur- 
rent of air to pass through the entire length of the sewer; 
and which, by carrying off the ^as as fast as it' was formed, 
would also produce another useful result, namely, that of 
opposing the progress of fermentation, and, consequently, 
of diminishing the quantity of gaseous products. 

" In all renewals of the air^ whether continually, or at 
intervals; and either by ventilating machines, or by the 
action of Jire; it is necessary to know the quantity of air 
introduced in any given time." 

The article then proceeds to indicate various methods 
of ascertaining this ; points out different [modes of dis- 
infecting the gas ; and ends, by shewing how it may be 
directed, either into a lofty draught-chimney^ the tern-* 
peratureof which is elevated, by being surrounded with 
a stack of chimneys, heated, by being continually in use; 
or into a stove or furnace^ as recojumended by Mr. 
Bulkeley. 
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XV.— On the Advantages of Planting Mixed Timber-TreeSy 
on Mountainous and Unprofitable Sitziationsm By John 
HoLLiDAY, £59.* 

SIR9 lAncoln'a Inn^ Jan, 18, 1791. 

The Society for the Encouragement of Arts, Manufac*^ 
tures, and Commerce have, of late years, eminently pro^ 
moted the growth of mixed timber-trees. Their early and 
laudable attention to the oak, at a period when the officers 
and artificers of our royal dock-yards lamented that the 
supply of ship-timber had diminished, is worthy to be 
honourably recorded. But as every soil is not congenial 
to the oak, planters of every denomination should embrace 
tJiQ opportunity of giving beauty to their grounds, of pro- 
fiting by experience, and attentively considering what par- 
ticular kind of wood is adapted to, or flouHshes best in, 
any particular kind of soil. The advantages which may 
naturally be expected to flow from this attention, are nu- 
merous, permanent^ and solid : numerous, in regard that 
liie plantej* who attends to the different kinds of soil in his 
nurseries may alone be said to let his seed fall on good 
ground. The produce will amply reward^ his judgment, 
and crown his labours with success. The seedlings will 
be vigorous, as well as innumerable. I beg leave to pro- 
duce the following instance : — The beech-mast of the year 
1786 was uncommonly fine; from one bushel-and-a-half, 
kept ih sand till the spring following, not less than one 
hundred and fifty thousand young beech-trees were raised ; 
and in the course of three yeietrs, the planter can certify, 
th^t, in trttnsplariting about one hundred thousand, not one 
htindred fiickly plants were to be found. Specimens of 
the he^fthy plants might be produced, to prove that moor- 
land Mils, which for ages have not been deemed fit for cul- 
tivamg, may be converted to very useful and profitable 
pifij^oses. The solid advantages nuky also be evinced^ 

t 

* From VoL X. of the Transactions of the Society for the Encourage- 
i^ent of Arts, Manu&ctures, and Commere».«-The Society voted its 
premium of the Gold Medal to Mr. HolUday. 

Tech. Eep. VoL VII. f 
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from the vigorous leading shoots made by healthy plants 
from year to year, when they are placed in a proper soil. 
Here, if the reference to a single spruce-fir may be par- 
doned; if one may be presented as a picture of the 
rest ; the fact can be ascertained by twenty credible wit- 
nesses, that^ in the summer of 1789, the leading shoot of a 
spruce-^fir actually measured two feet eleven inches and a 
half, bold and tapering/ crowned with seven balls, to form 
the horizontal branches of the succeeding year. 

But, to return to the subject of mixed timber-trees, fronr 
which I have a little digressed — the increased beauty of 
woods, in consequence of the culture of mixed timber-trees, 
is^ evident to every discerning eye* Whoever beheld tl^ 
autumnal garb wherewith a flourishing wood is gracefully^ 
robed by the hand of Nature, without admiring the variety 
of light, and shade it presents ? And if this discrimination 
is pleasing in the sober autumn, when reflection is awake, 
when the joy is damped by the falling honours of the 
forest, reminding us of the approach of winter; how su- 
perlatively pleasing must be the several tints, dressed in 
all the gay appearance of spring ! But, in this beautiful 
scenery. Prudence seems tojwhisper, " Be sparing of these 
agreeable tints and scattered beauties ; let not these orna- 
mental or shade-trees, if I may be allowed the expression, 
be either too numerous, or unscientifically placed." Dis- 
appointment will evidently flow from the mistake; will 
greatly diminish, if not destroy, the pleasing effect they 
were intended to produce. The planter should cautiously 
avoid sacrificing profit, to the pleasure of variety in his 
woods. Art should ever be the handmaid of Nature ; and 
the planter cannot too attentively study the quality of the 
soil : the leading features of his woods should be true to 
Nature; and while the scyon oak superabounds, and strikes 
deep into clay ; while the larch loves a light loam, . or 
gravelly soil ; while the more hardy northern firs will 
shoot their fibres through the interstices of barren rocks ; 
while the beautifiil beech is modestly disposed to flourish 
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in m^ poor sandy waste : in thes% and many other instances^ 
let Experience lead the way; she will promote the culture 
o^ and rejoice to see those trees predominate, which are 
most congenial to each different soil 

Your sinerare humble servant^ 



P.S. Vhaating, I will readily owi^. ia my favourite and 
principal amusement in the country ; yet it by no means 
shuts out other improvements: the cultivation and im^ 
provement of commons or waste lands hare engaged my 
attention several years ; and, I have the pleasure to add^ 
thaty by means of ploughing deep, burying the goss or furze 
the principal produce of these moorland hills, and cross- 
ploughing the following year, to kill more effectually the 
roots and fibres, a very few years ago^ I let to a tenant, 
Mr. James Dunn, twenty acres of this new improved land, 
meliorated with a good white coating of lime, at the rent 
of 15^. per. acre. It was very pleasurable to me, in the 
succeeding year, after the tenant had reaped a heavy crop 
of fine oats, to receive his application for some additional 
acres of the common, at 155. per acre* I could not,^ in 
prudence, comply with his request, by reason the land 
that he petitioned for gave me command of a fine road; 
yet I could not avoid replying, that I was very glad to 
find he was in love with Dillorn Common, at 15^. an acre ; 
which, ten or a dozen years ago, was not considered wor A 
a tithe of that siun. 

This is a true account, which can be certified by thes 
tenant of the land at this day : so diffusive and so general 
are the national benefits, which flow firom the exertions of' 
individuals, patronized and encouraged by the Society for 
promoting Arts, Manufactures, and Commerce ; who may 
be said to make the barren wilderness to smile, and the 
stony rough places, by planting, to become not only pic- 
turesque and ornamental, but, ultimately, of great na- 
tional benefit. 

v2 
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Satisfactory Certificates are subjoined) tftat John.Hdl- 
nday^ Esq. had planted, on twenty-eight poles of land^ 
well enclosed with good hedges^ at Dillorn, in Stafford- 
shire, one hundred and thirteen thousand five hundred 
mixed timber-trees, between the 1st of October 1789, and 
the spring following, at three feet distance on the average; 
which were in a thriving state two years afterwards. 

The trees planted were as follow ; viz. 

10,000 Oaks 

500 Evergreen Oaks 
600 White Spruce 
94,000 Beech 
7,900 Larch 
100 Lombardy Poplars 
100 Black Italian Poplars 
50 .Weeping Willows 
25 Hemlock Spruce 
25 Cypress 
200 White Spruce 

118,600 

The method used in making the plantations was, with 
respect to the beech, by digging a roundish hole, about 
the diameter of two spades, by preserving the best turf, 
ind'plaeing it on the south-west; which, by experience, 
has been found to answer two useful purposes ; first, Jjiat 
of protecting the young plants from our greatest storms in 
winter; secondly, in shedding the best soil in the bed of 
the hole, both winter and summer. 

The nature of the beech soil is light, with sharp gravel : 
of the. oaks, fine deep clay. 



XVL-^O/i the Advantages of\ using Candles in an Inclined 

Position. 

WITH A^IGtJRE. 

A FRIEND lately repealled to our notice the advantages of 
placing candles in an inclined position, as originally re- 
commended, many years since, by that eminent chemist. 
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M. Proust^ aoid^ mare recently-, by Mr. Z, Walker, of 
Xtym^ in Norfolk : and observed, that only dipped candles 
were^fit for the purpose; not moulds, on account of the 
latlier being mpr^ s^ubject to overflow, or gutter, when 
placed in the proper position. 

We have, accordingly, since made frequent use of 
candles in this way ; and with so much advantage, that 
we think it desirable to bring liie subject more immediately 
before our readers ; as, without some little precautionary 
measm*^ being adopted, they may possibly be disap- 
pointed in obtaining satisfactory results. 

In the first place, to prevent any liability of the melted 
tallow overflowing, the candle ought not to be inclined 
until the wick has acquired some length, from the burning 
of the candle, when in its usual erect position. 

In Plate I. fig. 9, we have given a full-sized representa- 
tion of the upper part of a candle, when burning under 
favourable circumstances, and in a still atmosphere : which 
it will generally continue to do, iintil it is consumed within 
half or three-quarters of an inch of the socket of the can- 
dlestick; when, unless raised, the tallow will begin to 
overflow, owing to the free access of air being partly cut 
bfi* by the projection of the cup around the socket : it will, 
consequently, burn without snuffing, and with a constant 
light, nearly equal to that of a candle when just snufi^, 
for several hours ; the end of the wick crumbling to ashes, 
beyond the bounds of the flame. 

But these are not all the advantages ; for, as the com- 
bustion is perfect, from the freedom with which the air 
strikes the flame from beneath, without being impeded by 
the surrounding tallow as in using candles when placed 
upright, so no smoke is formed, and the candle becomes 
an exceedingly useful and cheap substitute for the spirit- 
lamp, in performing many small chemical operations. 

We find an angle of about 45* a very proper one for 
adjusting the candle. Candlesticks have been made' on 
purpose to give the candle any required position; but there 
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k, however^ no diflSculty in so propping and adjusting an 
ordinary candlestick, especially one not too high, and with 
a square foot. 

In the case, however, of thus using two candles on the 
same table, care should be taken that the flames do not 
approximate ; as the tallow would inevitably become 
softened, and the candles gutter or overflow. 

We have hitherto found these precautions quite suffi- 
cient to ensure success, with common candles, for writing 
or reading, withouf being continually interrupted by the 
necessity of snuffing. 



XVII. — On an improved Method of Navigating the Rapid 
Currents qf Rivers* By Mr. Edward Clark, of PhU- 
adelphia.* 

Mr. Clark has put his method into successful operation at 
the Rapids of Columbia, on the Susquehannah. His prin- 
ciple is the following : — If a water-wheel be attached to a 
boat at anchor in a rapid, or to any other fixture, and a 
rope be made to revolve around its windlass, the current of 
the rapid will turn the wheel, and will cause a boat at- 
tached to the rope to ascend the rapid. This is certain ; 
but it has, this inconvenience, that it is applicable only to a 
rapid in one direct line: and in such rapids as make one or 
more curves, two or more such wheels, or a system of 
pulleys, would be necessary. Mr. C. obviates these incon- 
veniences, by the plan he has here explained. *^ The wheel 
is attaphed to a boat, moving against the current ; the rope 
is fastenedi at the upper end of the rapid, to a fixture (a 
pier, anchor, &c.), and is made to coil around the wind- 
lass: in this way, by inverting the process of the former 
method, the attachment of the rope being fixed, and the 
rope continually shortening by the revolution of the wind- 
.Jass, the boat moves,^ and is carried up, against the current, 

. • From hia ''Description of a Plan for, Navigating ),he Kapids in 
Hiversy with an Account of some Experiments instituted to establish its 
?racticability.— Philadelphia, 1824." ^ 
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to the head of the rapid. Where the rapid is crooked, a 
fixture may be placed at the head of every reach; and all 
that will be necessary, will be, to detach the first rope, and 
pass the second around the windlass^ and so on^ to the 
head of the rapid. It consists of an oblong frame, laid 
across the middle of the boat ; with a shaft, supporting 
two paddle-wheels, as in steam-boats; and a windlass 
within the body of the boat, moving in pivot-holes or 
boxes, on either side of the frame ; and on two rests, raised 
above the gunwales by the frame, so as to form inter- 
mediate pivot-boxes. The wheels are seven feet ten inches 
in diameter; each with twelve paddles, three-and-a-half 
feet long, and one foot broad. The rope is made to pass 
round the windlass, and then over the stern of the boat ; 
80 that it may be attached to a second boat, if required. 
To prevent the folding of the rope upon itself, in its passage 
over the windlass, a drum may be put both before and be- 
hind ihe windlass. Tlie size of the machinery will depend 
on that of the boat. It is only necessary that the paddles 
expose a greater surface to the action of the current, than 
the transverse section of the boat. The force with which 
the boat may be made to ascend will be as the difierence 
between the surfiice of the paddles and the transverse sec- 
tion^, consequently^ it may be increased at pleasure, by 
increasing the surface of the paddles. The force thus ob- 
tained may be employed in moving a tow-boat ; and in this 
way, II heavy-loaded river-boat, seventy feet long, arid a 
canoe almost as large, were moved against the current, 
almost with the facility of the tow-boat alone : or the ma- 
chinery may be attached to the common river-boats, as it 
will be no great incumbrance; and nothing more will be ne- 
cessary, than to fasten a rope around the windlass, at the foot 
of the rapids, where the rope may be sustained by a buoy* 
The same rope may be made to move several boats at the 
same time, each furnished with the proper machinery. — A 
chain would be preferable to a rope, as it would wear less, 
and would oxidate slowly under water*** 
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X VIU.-*-0/i some of ihe Metallic Powders mentioned in 
Professor Cutbush's Article " On th^ Chinese Fire" dc, 

FILINGS OF NEEDLE-STEEL, SPRING-STEEL, &C. 

L 

These we suppose to be the fine particles of steel pro- 
duced by grinding or pointing the needles upon dry grind- 
stones; and afterwards separated, by means of a magnet, 
from the grindstone-dust : not filings of needle-steely as 
mentioned by Professor Cutbush. 

We consider, also, that the cast-iron dust produced in 
dry 'grinding articles of cast-iron^ separated from the grind- 
stone-dust in a similar manner, would still be superior, 
for the purpose of pyrotechny, to the needle-steel dust ; in 
consequence of the greater quantity of carbon contained in 
the cast-iron dust^ 

There can be no essential difference in the filings of 
needle-steel or spring-steel. 

FILINGS OF PINS (d'^inglcsj^ AND FILINGS OF COPP^H. 

No doubt pin-dust, pr6duced in pointing the brass or 
copper pins, upon steel cylindrical files, or hulbs, as they 
are technically termed, moved swiftly round ; and therefore 
are either composed of copper and zinc, or copper only ; 
and, consequently, capable of affording blue or green 
colours, to the compositions for Radiant or Green Fires, 
to which they are added. 



XIX.— MISCELLANiEOUS. 

Explosion of Two more Steam-Engine Boilers, attended 

with Loss of Lives. 

We have to record, during the last month, two more tre-' 
mendous accidents from the explosioq t>f steam-boilers. 
One, at the iron-works of Mr. Kichard Adams of Wed- 
nesbury in Staffordshire, which occasioned the lo^s of 
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seven lives ; among which was that^of Mr. Adama himself. 
The other, that of the cracked cast-iron boiler of a Trevi* 
ihecVs high-pressure steam-enginej at the works of MeS'sir's. 
Windsor and Co., Machine-makers, Majorrstreet, Man- 
chester ; which caused the loss of six lives, besides nume- 
f Otis odier accidents. 

When we consider how unfit ca$t4ron is for the holers 
of high'pressure steam-engines^ we can only wonder that 
more accidents of the same description do not occur. And, 
injustice to Mr. Trevitheck, it should be mentioned, that 
he nev€7' recommended cast-iron to be emphyedforhis boilers: 
but he was obliged to submit to the will of his monied 
partners ; and the public ar^ suffering the consequetices 
of such injudicious measures. 

The Manchester Guardian reports, that "on Tuesday 
evening (Nov. 14) the neighbourhood of Major-street was 
thrown into great consternation and alarm, by an explo- 
sion which shook every house in the vicinity, and induced 
many persons to think that an earthquake had taken 
place : but, on inquiry, it was found that the shock was 
caused by the bursting of a steam-engine boiler, on the 
pren^ises of Messrs. Windsor and Co. 

^* About half-past 4 o'clock in the evening, Mr. John 
Windsor, one of the partners in the firm, before going 
home to tea, examined the boiler ; and all appeared right. 
About ten minutes before 5, as nearly as we can learn, the 
engineer took his tea from off the top of the boiler ; and 
went with it into the smithy, to the end opposite the boiler. 
He had scarcely reached the spot, when a most tremendous 
shock took place, which was immediately followed by the 
falling of the greater part of the wall of the principal build« 
V^gi fbr above half its length; and the upper part fell to 
the ground, burying in the ruins a number of the work- 
people. The other buildings, which comprised the engine- 
house and the foundry, were entirely destroyed^ not oiie 
brick being left upon another. 

'* The attention of the people, who had been asjB^mbled 
by the shock, was now directed to the situation of ihe^j^eif- 
sons who were buried in the wreck of the building ; wnA 
of those who, having been in that part which bad not. 
fallen, were at first unable to make th^ir e^ape, as the 
stair-case was at the end next to the boiler. The latter^: 
however, were speedily extricated ; — those in the upper- 
most story, by getting upon the roof of an adjoining byikU 
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imr ; and those in the middle sto^, some by leaping oat 
of die windows, and others by letting themselyes aown 
with a strap* £very exertion was then made to remove 
the rubbisiC in order to extricate those who were involyed 
in the fall of the building. The two first found were 
moulders, who, at the time of the explosion, were at work 
in the foundry* Of these, one . (a man named Thomas 
Wheeler) was quite dead; the other, Henry Robinson, was 
still alive, but was so dreisidfully injured, that he died the 
9ame night in the Infirmary. The next person found was 
a youn^ man named M'Laughlan, who tended the furnace 
for me&ng the iron, and who had been employed on the 
premises only a fortnight tie was taken to the Infirmary, 
but died during the night Several persons who were 
mbre or less injured were then got out in succession ; and 
one who was quite dead : thb was an old man, 70 years of 
age, named «F ohn Blaize, who had been employed as a 
striker for his son, a smith, and worked in the smithy 
exactly opposite to the centre of the boiler f he was found 
in a horrible situation, with his head upon the hearth-fire: 
he was, of course, quite dead ; and, from the iiriuries he 
had received, there is reason to believe that he had been 
killed instantaneously. His son, William Blaize, was se« 
verely injured, and now lies in a doubtful state. 

** Several of the persons who were extricated, or extri- 
cated themselves from the ruins with little injury, had most 
providential escapes. 

** As it was quite dark when the explosion took place, 
the extent of damage to the premises, and to the adjoining 
property, could hardly be fully ascertained: but the next 
morning, a dreadful scene of havoc was presented to 
view. The house, qn the left of the premises, adjoining 
the engine-house and foundry, belonging to a Mr. Frog- 

fatt, was almost shook to pieces; and will, probably, 
ave to be taken down. The same house, we believe, 
received considerable damage some time ago, by the fall 
of a chimney belonging to the same works. The roof 
an4 wall of another bouse, at the back of Messrs. Wind- 
sor and .Co.'s premises, occupied by a Mrs- Berririgton* 
was partially beaten in with luicks i- and it may serve to 
give some idea of the force of the explosion, when we 
state, that bpth the walls of Messrs. Windsor and Co«*s 
large building intervened between that house and the boiler* 
Alafge piece of cast-iron, a fragment of the boiler, weigh- 
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^ig about 80/6. was projected with such force in another 
direction^ that it passed over a house which bounded the 
yard^ on the right of the premises ; and which, to the sum- 
mit of the chimneys, over which fh& piece '^ iron must 
.have passed, was at least fiye-and*for1^ feet in height : 
and it broke-in the gable-end of another nouse lower down 
in Major-streeti about sixty yards from the spot where 
the boiler stood. Anothier piece of iron, apparently about 
the same size, was carried nearly in the same direction, 
IBibont six yards further, and broke through the roof of a 
sadler*s shop in HaH's-buildin^s. One of th^ weights^ 
used for loading the throttie-valve, weighing about three 
pounds, was thrown over the buildings on the lefl of the 
premises 3 and passed, with considerable force, through 
the window of a garret on the.opposite side of Minshiul- 
street, in which a carvei^^nd gilder was at work, and nar- 
rowly missed his head. A lars^e quantity of bricks and 
fing^ents of iron were driven wi(£ great' force in ever^ 
direction, and broke a vast number of windows, and did 
other damage on all sides of the premises ; but, fortunately, 
no person, so far as we have heard, received any injury 
i&om them. 

*^ With regard to the immediate cause of this fatal and 
destructive accident, we do not know that any thing satis- 
fiu^torycanbe advanced. The engineer, in his evidence 
on the inquest, swore positively that no additional weight 
had been placed upon the safety-valve; and the weight 
with which it was usually loaded, 4f2lb. to the inch, is by 
no means great for such engines. It is probable <3iat the 
safety-valve had, by some means, got entangled; (and 
Mr. Windsor, unfortunately, did not try it, when he exa- 
mined the engine, before ne went to tea). But, whatever 
might be the proximaf<^ cause of the accident, theire can 
be no doubt, on the mind of any rational man, that ei^gines 
of this description are exceedingly unsafe*. About two 

Jears-and-a-half ago, we had to announce the bursting of a 
oiler at Ardwick. We believe the engine to which Aat 
boiler belonged, and the one now in question, wer^ the 
only Trevitheck engines in Manchester ; and the boilers 
belonging to them are the only ones which have, burst in 
the town, since the commencement of our labours. 
^' On the inquest, held next evening, Mr. Richard Orm- 

* Not, if made with boUera of wroughuirnny properly fom^ed, and 
strongly rivetted together. — Editor. 
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rodj iron*founder^ stated^ that he visited the premises 09 
the same evening; but there was so much confusion at ike 
timei that he did not see any thing which could assist him 
in forming an opinion, as to the cause of the accident. H.^ 
was there again the next day, and then saw a piece of cast- 
iron in the street, which appeared to have formed part of 
the boiler : it fieemed to be part of the door, or front-end^ 
There was a piece of turoughuiron^ fastened across the cast' 
iron ; from which be judged that the boiler had been repairedl 
That repair had not been done by him ; but he believed 
that his men had repaired the valves a few weeks ago. Kt 
was a high-pressure engine, and required more than ordi- 
nary care and attention in the engineer: none but > scien- 
tific man was fit to look after such an engine*! Witness 
had never made but one high-'pressure engine; and that] hoi 
a wrought'iron boiler, double rivetted, for greater se&irity.^* 
*^ Joseph Hopkins, a turner, in the employ of Me^jsirs^ 
Windsor and Co., stated, that the firm consisted of Jolm 
Windsor, James Windsor, and Michael Hyde ; theytrene 
machine-makers." '^ The building which they occupied had 
been four stories high : but they had taken out the supr 
ports of the first floor, in order to have more height on the 
ground-floor; so that it was then only three stories. ;0n 
the day the accident happened, witness was at his work ip 
the second story; when his wife brought his tea, aboid; 
twenty minutes past 4 : she brought a child in her arms. 
The men had no regiilar hour iov taking their tea, and 
witness ate his at his lathe, where he remained about ten 
minutes. He then went to a grindstone, at the head of t)xe 
stairs, to grind his tools. His wife accompanied him, in- 
tending to go home : but when she offered to leave him^ 
the chud began to cry, wishing to come to him : he there- 
fore laid down the tool which he was grinding, and said he 
would take a turn up the shop, to pacify it. He and his 
wife then walked towards the other end of the shop ; and 
had nearly reached it, when he saw the lathe-bearings, at 
that end, suddenly rise towards the ceiling. He at first 
thought a strap had lapped; but he soon found that the 
other end of the shop, with the grindstone at which he had 
been working, had fallen down. He did not, at first, know 
what was the matter ; but on looking out at the windpw, 

• Nor, in feet, after any other steam-engine. Every steam-engine is 
always liable to accident ; and ought not to be entrusted to the ignorant 
persons usually left in charge of them. — Editor. 
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he' saw something in the yard red-hot^ which he judged tq be 
part of the boilei', and he then concluded that the boiler had 
burst ! Thete/^ere, at the time when the accident hap- 
penra^ ab6ut 45 men and boys upon the premises. Mr. 
James Windsor, one of the masters, wa^ in the second 
story; and witness let hitn down through a window, with 
a 3trap. He then let down his wife and child, and made 
the i3tra;p faj^t, and slid down himself." " The engineer is 
aiyoung^an; but I considered him a skilful man. He 
was on die premises, and within ten yardis of the engine, 
lit the time of the accident. He was perfectly sober and 
steiidy. 1 conceive the cause of the accident was an over- 
jpiiN^ssure of steam, in some way or other." 

•^William Hall, the engineer, stated^ that he was 21 
yeJai^ of ag6: he had five years been an engineer, along 
Viih his fkther. He never saw any thing' wrong in the 
engine, except a flaw or crack in the front of tlie boiler , 
which had had a plate put upon it. He had never fell 
any doubts of the sajfety of the boiler. He never saw but 
t^o high-pressure engines in this town, besides the one 
in question : one was a small one, near Kennedy's Fac- 
tory, which run oil wheels : the other Was at Holfihs's, 
at Ardwick. Both those engines had wrought-iron 
boilers. Witness could not tell how the accident hap- 
pened: he had a regular thing to go by — the safety- 
yalve> which was in good order at the time. He had just 
taken his tea off the boiler, and gone into the smithy to 
drink it; or he should have been killed. There was the 
usual weight on the safety-valve, viz. 42/6. — under the or- 
dinary pressure at which such engines were worked : they 
were worked up to 64/i." 

The Jury returned a verdict, " That the deceased were 
accidentally killed, by the bursting of a steam-boiler." 



Remarks by the EniTOR. 

There can be no doubt that theje had been a deficiency 
of water in the boiler ; and that it became red-hot, as stated 
iiji evidence at the inquest, by the witness, Joseph Hopkins, 
who saw a part of it lyih^ in this situation, in the yard ; 
and) also, that it had been improperly heated, at least mice 
before; as it had become cracked, and required mending ! 

It appears to us, therefore, that the accident arose fi:om 
the decomposition of the water into its constituent gases^ as in 
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the drmidfiil accident in Well-street, Goodman's-fields, u 
few years since^ which originated from a similar cause; 
namely, the water being injected upon the red-hot cdst-iron f 
If so, we need seek no further for the cause of this melan- 
choly accident 

A similar accident happened at Woolwich^ many years 
ago ; when Mr. Trevitheck proposed to insert plugs of 
fusible metal into holes made in the boiler, so as to be 
melted when the steam was too highly heated^ and ecK- 
tinguish the fire: these were, howeyer, after having dfd^" 
once acted, generally replaced by iron-plugs ! 

The French Institute have lately recc«nmcndied», dti# 
similar plugs of fusible metal should be insertedt isto lite 
upper-parts of steam-boilers. We, trusty aftier diesejre^ 
peated accidents, that this suggejtiohllffl now l)e attended 
to: and, indeed, unless stMi^^giiiea m general are ren- 
dered more Iftafe /as the hw^e^sure one$ are very readily* 
convertible into hijr%^pressare ones, either by ignorance or di^ 
^ig^Jy the Lej^Aalufe will inevitably be caUed upon to in- 
terfere^ liy meiEuaili of legal enactments or supervision^ to 
render tro use of these highly valuable first-mQvers of 
machihery safe to the public in general. 



TLIST OF PATENTS FOR NEW INVENTIONS, 

which have passed the Gr^at Seal since Nov.^y 18^4. 

To Louis Lambert, of No. 10, Rue de la Gout, in the 
city of Paris, in the kingdom of France ; but now residing 
at No. ^, Cannon Street, in the city of London, Gentle- 
man ; for a secret, or invention, of certain improvements 
in the Material and Manufacture of Paper. ^ Dated Nov. 
23, 1824.: — To be specified in six montiis. 

To Stephen Wilson, of Streatham, in the county of 
Surry, Esq. ; who, in consequence of communications made 
to him, by a certain Foreigner residing abroad, is in pos- 
session of a new Manufacture of Stuffs with Transparent 
and Coloured Figures, which the Petitioner calls ^' Diaphane 
Stuffs." Dated Nov. 25, 1824.— In six months. 

To William Shelton Burnett, of New London Street, 
in the city of London, Merchant; for certain improvemaits 
in Ships' Tackle. Dated Nov. 25, 1824.— In six months. 

. To John Osbaldeston, of Shire Brow, within Blaek- 
burn, in the county-palatine of Lancaster, Calico-weaver; 
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for an improved method of making Healds^ to be made in 
the nireaving of Cotton, Silk, Woollen, and other Cloths^ 
Dated Nov. 29, 18^4.— In six months. 

To Thomas Hailcock, of Goswell Mews^ Goswell Street, 
in the county of Middlesex, Patent-Cock Manufacturer ; 
for a method of makmg or manufacturing an article, which 
maybe, in many instances, substituted for Leather, and 
be applied to various other useful purposes. Dated Nov. 
i89| i824<.-^Iii six months. 

" To William Furnival, of Anderton, in the county of 
Chester, Salt Manufacturer ; for certain improvements in 
tbe manufacture of Salt. Dated Dec. 4, 18@4.-^In six 
months. 

To William Weston Young, of Newton Nottage, in the 
county of Glamorgan, Engineer; for certain improvements 
in manufacturing Salt ; part of which improvements are 
applicable to other useful purposes. ' Dated Dec. 4, 1824. — 
In six months. 

To John Hillary Suwerkrop, of Vine Street, Minories, 
in the city of London, Merchant ; who, in consequence of 
a communication made to him by a certain Foreigner re- 
siding abroad, is ill poi^session of an Apparatus or Machine, 
which he denominates a " Thermophore, or a Portable 
Mineral or River- Water Bath, and Lineh-\Yarmer ;" and 
also, for other Apparatus or Machines, connected there- 
with, for filtering and heating Water. Dated Dec. 4, 
1824. — In two months. 

To George Wycherley, of Whitchurch, in the county of 
Salop, Saddler ; for certain new and improved methods of 
making and constructing Saddles and Side-Saddles. Dated 
Dec 4, 1824.— In six months. 

To Robert Dickenson, of Park Street, Southwark, in 
the county of Surry ; for an improved Air-Ghamber, for 
various purposes. Dated Dec. 7, 1824.— ^In six months. 

To John Thompson, of Pembroke Place, Pimlico ; and 
of the London Steel- Works, Thames Bank, Chelsea; for 
an improved mode of making Refined, or what is commonly 
ealled Cast Steel. Dated Dec. 9, 1824.— In two months. 

To Robert Bowman, of Aberdeen, Scotland, Chain- 
Cable Maker; for an improved Apparatus, for stopping, 
releasing, and regulating Chain and other Cables of Ves- 
sels ; which he denominates " Elastic Stoppers." Dated 
Dec 9, 1824.-.-In four months. 
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To WflBam Moult^ of Laipbeth, in the county of Surry^ 
Engineer ; for an improvement or improvements in work- 
ing Water- Wheels. Dated Dec. 9, 1824. — In six months. 

To Sir William Congreve, of Cecil Street, Strand, ^n 
the county of Middlesex, Baronet; for an improved Gas- 
Meter. Dated Dec. 14, 1824. — In six months. 

To Samson Davis, of Upper East Smithfield, in the 
county of Middlesex, Gim-Lock Maker ; for an improve- 
ment or iinprovements applicable to Guns and other Fire- 
Arms. Dated Dec. 18, lo24.— In six months. 

To David Gord6n, of Basingball Street* in the city of 
London, Esq. ; for certain improvements in the Construc- 
' tion of Carriages, X)r other Machines, to be moved or pro- 
pelled by Mechanical Means. Dated Dec. 18, 1824. — ^In 
six months. 

To Samuel Roberts, of Park Grange, near Sheffield, in 
the county of York, Silver Plater ; for an inxprovement in 
the manufacture of Plated Goods of various descriptions. 
Dated Dec. 18, 1824.— In two months. 

To Pierre Jean Baptiste Victor Gosset, of Clerkenwell 
Green, in the county of Middlesex ; for certain improve- 
ments in the construction of Looms, or Machinery for 
weaving various sorts of Cloths or Fabrics. Dated Dec 
18, 1824. — In six months. 

To Joseph Gardner, Smith ; and John Herbert, Car- 
penter ; both of Stanley Saint Leonard's, in the county of 
Gloucester ; for certain improvements on Machines for 
shearing or cropping Woollen Cloths. Dated Dec 18^. 
1824. — In two months. 

To William Francis Snowden, of Oxford Street, in the 
parish of Saint George, Hanover Square, in the county 
of Middlesex, Mechanist; for a Wheel-way, and its Car- 
riage or Carriages^ for the conveyance of passengers, 
merchandize, and other things, along roads, rail and other 
ways^ either on a level or inclined plane, and applicable, 
to other purposes. Dated Dec. 18, 1824. — In six months. 

To John Weiss, of the Strand, in ihe county of Mid- 
dlesex, Surgical-Instrument Maker, and Cutler ; for cer- 
tain improvements on Exhausting, Injecting, or Condensing 
Pumps or Springes ; and on the Apparatus connected 
therewith : and which said improvements are applicable 
to various useful purposes. Dated Dec 18, 1824. — In 
six months. 
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XX. — Remarks on the Composition and Properties of the 
Chinese Fire^ and on the so-called Brilliant Fires. By James 
CuTBUSH, A. S. U. S. A. Acting Professor of Chemistry and 
Mineralogy y U. S. Military Academy. 

(Continued from p. 16.) 

The vases of scent, so much in use among the Greeks and 
Romans^ were nothing more than earthen vessels, which 
contained a certain composition that was set on fire. A 
modern preparation of this kind is as follows : 

Storax . 4 oz. 

Benzoin • » 4fOz. 

Frankincense ........ 4t oz. 

Camphor IS oz. 

Gum Juniper . , 1 oz. 

Charcoal of willow . . . . . . 1 oz.* 

Other compositions, with regard to the additions made 
to gunpowder^ or to a mixture of nitre, charcoal, and sul- 
phur, in the formation of serpents, crackers, stars, Roman- 
candles, rocket'Stars, variously-coloured fire-rains, white, 
blue, and yellow illumination pot-fires, &c. shew that the 
colour and appearance of flame may be modified, with 
almost as many variations as the mixture of pigments em- 
ployed by the painter. 

Before concluding this subject, however, we may add, 
that the so-called Bengalrlights, although in some recipes 
orpiment is added, owe their particular character to the 

* The Vesial Fire of thQ Romans, in honour of the Goddess Vesta, 
was a different fire, although it was burnt in earthen vessels which were 
suspended in the air : it was under, the care of the Vestal virgins, who 
possessed extraordinary jrrlyileges ; but if, by carelessness, they suffered 
the fire to go out, they, were severely punished, and^ in the irUeritn^ l>usl- 
ness was suspended. 

Teek. Rep, Vol \IL e 
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presence of antimony. The preparation was kept secret 
for some time. The true formula is the following : 

Saltpetre 31b. Ooz* Odr. 

Sulphur 01b. ISoz. 4 dr. 

Antimony (the sulphuret) Olb. 7oz. 4 dr. 

The saltpetre and antimony are reduced to fine pow- 
der, then mixed with the flowers of sulphur, and the mix- 
ture passed through a sieve. This composition is not used 
in cases, but. is put into earthen vessels, usually shallow, 
and as broad as they are high. A small quantity of meal- 
powder is scattered over the surface, and a match is in- 
serted. Pots thus prepared, are covered with paper pr 
parchment, to prevent the access of moisture, which is re- 
moved before the composition is inflamed. Blue-lights, or 
blue-fire, is a preparation in which zinc and sulphur, pr 
sulphur alone, are used. The particular colour is com- 
municated by the zinc or sulphur. The most perfect 
blue is made as follows.: 

Meal-powder, 4 parts, or Meal-powder, 4 parts 

Saltpetre • 2 parts. Saltpetre • 8 parts 

Sulphur • 8 parts, Sulphur . 4 parts 

Zinc filings 3 parts, Zinc . .17 parts 

The representation of cascades and parasols are made 
with the above or similar compositions, as already noticed;: 
but the ordinary blue-lights, used sometimes for signals, 
and adapted to any calibre of a case, is composed of six- 
teen parts of meal-powder, two parts of saltpetre, and 
eight parts of sulphur. Copper and zinc in the alloy of 
brass are added in the sparkling- and green-fire : to pre- 
pare which, about three parts of brass-filings are mixed 
with sixteen parts of meal-powder. The amber-lights are 
constituted of amber and meal-powder, in tlie proportion 
of three of the former to nine of the latter. Copper com- 
municates a green colour to flame. Verdigris and anti- 
mony are frequently joined for that purpose. In the 
green-match, for ciphers^ devices, and decorations, the 
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rule is, to melt one pound of sulphlir, and add one ounce 
of pulverized verdigris, and half-an-ounce of crude an- 
timony: cotton, loosely twisted, is soaked in the mixture 
when melted. When used, it is fastened to wire, and 
the wire is bent in the particular shape required. It is 
primed with a mixture of meal-powder and alcohol ; and a 
quick-match is tied along the whole length, so that the 
fire may communicate to every part at the same time. A 
strong decoction oi jujulsy treated with sulphur, imparts 
to cotton the property of burning with a violet-coloured 
flame. Sulphur alone, or zinc and sulphur, gives a blue 
device. 

As to rocket compositions, more attention has been 
paid than to any other; the formulae are, therefore, nu- 
merous. M. Morel, who has made many experiments 
with sundry compositions, has given the foUovfixig as the 
most approved : 

1. For Summer. 

Saltpetre .••.....• 17 6z. 

Sulphur 3-^bz. 

Meal-powder . . . . . . . • l^oz. 

Charcoal of oak •..»••• 9 oz. 

2. For the same. 

Saltpetre . . , < . • • . • 16 oz. 

Sulphur • 4 ozr 

Charcoal 7^ oz. 

3. For Winter^ 

Saltpetre . . . 17 oz; 

Sulphur .... , ... . ... S oisr 

Meal-powder . 4 . . . . w . 4 oz.' 

Charcoal of oak ..... • . . • 8 oz. 

4. For the sdmt. 

Saltpetre 44 oz. 

Sulphut •..••. ^ •• 4 ozJ 

Charcoal ......... 16 oz; 

q2 
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5. For Winter. 

Saltpetre 16 oz. 

Sulphur 2 oz. 3dr. 

Charcoal 6 oz. 

6. For the same. 

Sulphur 3 oz. 

Saltpetre 20 oz. 

Charcoal 8^oz. 

For the rockets of honour, which are a particular kind, 
either cast-iron or antimony are used. The Chinese com* 
positfon is the following: 

Saltpetre . - . 5 oz.^ 

Sulphur • • . • 14 oz. 

Charcoal ^i oz. 

Meal-powder 1 oz. 

Pulv. cast-iron Sf oz. 

The charcoal is not pulverized very fine : the most im- 
palpable part is not used, except for small works. 

M. Bigot has given an improved formula for the same 
purpose, viz* 

Meal-powder 2 parts 

Saltpetre 10 parts 

Sulphur . 24^ parts 

Charcoal 5 parts 

Cast-iron, pulverized .... 5 parts 

He has also given a particular composition, in which 
antimony is added in lieu of iron» It consists of 

Saltpetre . ........ 16 parts 

Sulphur . . ". . . . . . , . 4 parts 

Charcoal . \ ..... . . 9 parts 

Antimony (crude) ...... 2 parts 

It was not our intention to have noticed at this time the 
war or incendiary rockets, and particularly the so-called 
CongreVe rockets ; but as the composition of the Congreve 
rocket is supposed to differ from the ordinary kind in 
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many essential particulars^ the analysis which we subjoin, 
refutes such an opinion. 

General de Grave transmitted to Paris a Congreve 
rocket, found on the French coast. The case was made 
of grey paper and painted. The larger sort are usually 
made of sheet-iron. 

The inflammahle matter was of a yellowish grey colour, 
and the sulphur was distinguished with the naked eye. It 
burnt with a quick flame, and exhaled sulphurous-acid 
gas. The examination was made bj Giiy Lussac. Ac- 
cording to his analysis (Archives des Decouverles, ii. 303.) 
the composition is 

Nitrate of potash .... . . 75.00 

.Charcoal . . . 1.6 

Sulphur 23.4 

100. 

Gay Lussac, after determining the proportions, made 
a composition of a similar kind, and charged a case with 
it^ which had the same properties as the English rocket^ 
The proportion of charcoal is too small. 

Having taken a general view of the nature and proper- 
ties of some pjrotechnical compounds, we may here re- 
mark, that most, if not all the compositions used in fire* 
works, including military pyrotechny, were more the re- 
sult of the labours of the artisan, who was neither directed 
by fixed principles, nor by a knowledge of the effects and 
properties of bodies, than of the systematic experiments 
of the chemist ; and yet, in consequence of some fortui- 
tous and repeated trials, we find that he has been suc- 
cessful, and moreover has presented a body of facts, 
which, we may reasonably infer, may either be rendered 
more perfect, or enlarged and improved upon by the direct 
aid of chemical science. 

The Chinese have been longer acquainted with the art 
of preparing fire-works than the Italians or French. Bar- 
row, in his Travels in China, mentions particularly some of 



} 
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their exhibitions. After stating the appearance of their 
different fires, he remarks, that " the diversity of colours 
with which the Chinese have the secret of clothing fire, 
seems one of the chief merits of their pyrotechny." 

It was not, however, until 1739, in consequence of the 
peace which took place in that, or the preceding year, 
that fire- works in Europe were rendered more complete. 
Very splendid exhibitions were made at the town-house of 
Paris, at the Pont-neuf, and at Veisailles. 

The Duke of Sully, in 1606, "made an exhibition of fire- 
works at Fontainebleau ; and in 1612, Morel, commissary of 
artillery, prepared also an exhibition. 

The art of communicating fire from one piece of fire- 
work to another, as is now done in a system of mutations, 
was discovered by Ruggeri, artificer to the King at Bou- 
logne in France, in 1743. The Italians, however, preceded 
the French in the knowledge of pyrotechny. 

Pyrotechny is at present considered under two heads, yiz. 
fire-works for exhibition, and military fire-works. The 
latter is unquestionably the most useful, as it embraces a 
variety of preparations calculated for attack and defence» . 
both for naval and land service. 

The ancients do not seem to have been much acquainted 
with fire-works, and this may be attributed to a variety of 
circumstances. Nitre, if we believe Professor Beckman, 
was either not known, or, if it was, its properties, as its 
decomposition by charcoal &c, were not investigated ; and 
he infers, as the only certain mention of saltpetre is to be 
found in the manuscript containing directions for preparing 
gunpowder, that our saltpetre was not known to the an- 
cients. The knowledge of gunpowder, however, produced 
a new era in pyrotechny. 

The fire-works of the ancients consisted, for the principal 
part, of illuminations, and the use of some particular com- 
positions, in which certain oils, as naphtha, were employed. 
Alexander the Great witnessed some experiments with 
naphtha at Ecbatana. 
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. Sundry tricks, by fire, were performed by the ancient 
jugglers. Had the work of Celsus, which he wrote against 
the Magi, been preserved, it is highly probable we should 
have been in possession of a variety of facts connected 
with their rites and ceremonies. Of their rites, whether 
religious or otherwise, they appear to have made use of 
fire under some particular form. 

The representation of figures in fire, still practised by the 
Chinese, was common with the ancients. When Henry II. 
entered Rheims, there was an exhibition of that kind, in 
honour of his enlr^. 

The ancients, however, had two descriptions of fire- 
works ; one of which they set off* by hand, and threw 
among the people ; and some were merely illuminations. 
Of this description were cardons, stars, and fire-balls. 
A writer of antiquity observes, in speaking of these ex- 
hibitions, that " he has seen a great many of these artifi- 
cial machines, but, to speak the truth, few )vhich have 
succeeded; and commonly, after acclamations of joy, the 
spectacle is finished by the destruction of some, and the 
wounding of a great number.'* 

The other description of fire-works was calculated for 
theatrical exhibitions, which consisted of illuminations, 
transparencies^ various figures of men and beasts clothed 
with fire, &c. The art of representing figures in fire 
seems to have been the most perfect The figure, accord- 
ing to modern art, is first covered with clay or stucco 
(plaster), to prevent the action of the fire, and then de- 
corated with a multitude of small cases charged with sundry 
compositions that produce, if so required, variously- 
coloured fires. These cases are so connected by means 
of quick-match, as to communicate their fire to each other, 
10 succession or otherwise. 

Another mode consists in mixing sulphur with starch 
into a paste with water, and covering the figure with the 
mixture, observing previously to coat it with clay or 
plasrter. While moist, the coat of sulphur and starch is 
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sprinkled over with gunpowder. When dry, matches are 
arranged about it^ so that the fire may speedily communi- 
nicate on all sides. Garlands, festoons, and other orna- 
ments may be represented in this manner, using such com- 
positions as produce difierently-coloured fires. In con- 
nection with thisi cases of one-third of an inch in diameter, 
and two-aud-a-half inches in length, may be employed, 
charging diem with different compositions: these would 
jiroduce an undulating fire. The charge may consist of 
Chinese-fire, formed, for this purpose, of one pound of gun- 
powder, two ounces of sulphur, and five ounces pulverized 
cast-iron, No. 1 . ; or of the so-called ancient-fire, composed 
of one pound of meal-powder, and two ounces of charcoal ; 
or of brilliant-fire, made of four ounces of iron-filings, and 
one pound of gunpowder. To these respective charges, 
the addition of sparks may be made, by using at the same 
time the saw-dust of fir, poplar, &c. previously soaked in 
a saturated solution of nitrate of potash, and, when nearly 
di-y, sprinkled with sulphur. Bearded rockets (fus4e 
chevelue of the French) are sometimes employed, for the 
purpose of producing undulations, filamentous appear- 
ances, &c. in the atmosphere, resembling frizzled hair, 
which terminate in a shower of fire: these are made of 
quills filled with the usual rocket-composition, and primed 
with a little moist gunpowder, both to keep in the compo- 
sition, and serve as a match. It is to be observed, how- 
ever, that a rocket charged m the usual manner, and 
loaded in its cap or head, which is conical, in the same 
way as with stars, serpents, crackers, &c., would so disperse 
them on the termination of its flight, as to produce in the 
atmosphere the appearance we have mentioned. 

It has been supposed that some of the ceremonies of 
die ancients, such as the Feast of lamps, lampadaria, lamp' 
tericecBy &c. were exhibitions of the same character, in 
which however lamps were used. But such feasts or cele- 
brations appear to have been confined to the mere exhibi- 
tion of lights. The inhabitants of some of the cities in 
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Egypt were obliged, -on such occasions, to illuminate with 
a great number of lamps placed before their houses. He- 
rodotus (lib. ii. cap. 6^) notices this festival^ and that it 
extended throughout the country, and the lamps were kept 
burning during the whole night 

In the festum encceniorum, or the Feast of the dedica- 
tion of the temple, which was celebrated in December, and 
lasted eight days, lamps were also lighted. In Greece 
and Rome such illuminations were common, and mostly 
in honour of Minerva, Vulcan, Prometheus, Bacchus, &c. 
Such were the lampadarise and lamptericese of the Greeks 
and Romans. 

Among the oriental nations, there is even at the present 
day a celebration in which lamps are lighted. In China, 
in particular, it is general throughout the whole empire, 
and the celebration is conducted with great splendour. 

While noticing this subject, we may remark also, that, 
as the now-common practice of lighting the streets of cities 
Iras Qot in use some few centuries since, Caligula caused 
the streets of Rome to be illuminated on certain occasions, 
as when games were exhibited. After Catiline's con- 
spiracy had been defeated, and Cicero was returning home, 
lamps and torches were lighted in honour of that great 
orator. The Emperor Constantme caused the city of Con- 
stantinople to be illuminated with lamps and wax-candles. 
The primitive Christians, either dictated by policy, or 
compelled by authority, often illuminated their houses on 
idolatrous festivals, in a more elegant manner than the 
heathens. On birth-days, the ancients illuminated their 
houses by suspending lamps from chains. These facts 
shew that illuminations are of great antiquity, and celebra- 
tions in that way not a modern practice. With regard, 
however, to fire-works proper, if we judge correctly, the 
ancients were very deficient ; for the principal reason, that 
they were unacquainted with gunpowder. 
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XXI. — On an Economical Mode of preparing Bouillon from 
Bones ; practised in the Hospitals at Monipellier.* 

Various methods of extracting gelatine are daily pub- 
lished, but all requiring more or less expense. The ad- 
ministrators of the hospitals at Montpellier have discovered 
a more economical plan ; as follows : . 

The bones are broken, with a hatchet, into pieces from 
an inch to an inch-and-a-half in length ; which are put into 
an earthen pot, of such a size as to be only about two- 
thirds filled. Water is then added; and the vessel closed 
with an earthen cover. The pot, thus filled and covered, 
is placed iii an oven, immediately after the bread has been 
withdrawn ; there to remain four hours. After that time 
has expired, it is taken out; and the bouillon is found 
strongly gelatinous, and abounding in fat. This first 
bouillon is poured out, and set apart. The bones are then 
replaced in the pot; and the vessel, again filled with water, 
is submitted to the heat of the oven, in the same manner'' 
as before, for six hours : it is then withdrawn ; and the 
second bouillon is found to be equally good, nay even 
rather stronger than the first, with which it is mixed. 
The bones are a third time replaced in the pot, which is 
again filled with water; and heated in the oven as be- 
fore, but for seven or eight hours; and a third bouillon 
is extracted; but, of course, less strong than the two 
former ones. 

According to the results of three experiments, made 
with the same six kilogrammes of bones, taken from UU" 
dressed meat ; and mixing the three bouillons, produced 
therefrom, together ; twenty-two kilogrammes of bouillon 
were prepared; which, when seasoned, and mixed with 
the usual l^gumes^ was sufficient to aflTord soup for 440 of 
the poor of the General Hospital 

This process requires less care, and is more economi- 

* From Amu de la Soc* d^Agrie. S;^c, du Department de la Chareniey 
JtUllet 1834. 
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cal, than the usual practice ; the whole expense of fuel being 
saved. The bones from cooked meat do not, however, pre- 
sent the same advantages. 



XXII. — On the Lapidarxfs Wheel used in the East Indies^ 
fcyr Cutting Precious Stones. By M. L. de la Tour.* 

This kind of lapidaries' wheel is called, in the Taww J Lan- 
guage, Couroundumsane. It is composed of corundum, 
more or less finely powdered, cemented together by lac- 
resin : the proportions, by volume, consisting of two-thirds 
of powdered corundum^ and one-third of lac-resin. The 
corundum powder is put into an earthen vessel, and heated 
over a clear fire: and when of a sufficient heat (which is 
ascertained by a small piece of the resin readily fusing), 
the resin is added in portions ; carefully stirring at the 
time, to form an intimate mixture. When made into a 
mass, it is put upon a smooth slab of stone, and kneaded, 
by beating it with a pestle : it is then rolled upon a stick, 
re-heated several times, continually kneading it, until the 
mixture is perfectly uniform. It is afterwards separated 
from die stick, laid again upon ^k sitone table which has 
been previously covered with very fine corundum powder, 
and flattened into the form of a wheel, by an iron rolling- 
pin. The wheel is then polished by a plate of iroix and 
corundum-powder ; and, finally, a hole is made through 
the middle of it, by a heated rod of copper or iron. 

Th^se wheels are made with a grain more or less fine : 
as tbe coarser perform the first rough work, and the finer 
cut the stones. They are mounted on a horizontal axis ; 
and the workman, sitting on the ground, makes them re- 
volve with a spring-bow, which he moves with his right- 
hand ; at the same time holding the stone, with his left, 
against the wheel ; the latter being, from time to time, 
carefully moistened, and sprinkled with corundum powder. 

* From Mjim, dy> Musium, torn* ii. p. 320. 
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The polish is given by wheels of lead and very fine co- 
rundum powder. 

It is supposed that this kind of lapidary's wheel may be 
imitated with advantage in Europe ; the powder of emeralds 
or diamonds being used in place of that of corundum. 

We have selected these particulars from the translation 
of the French Original just published in the Quarterly 
Journal of Science, Literature, and the Arts ; conceiving 
the information likely to be useful in this country. In 
place, however, of forming the wheel of the powder of 
emeralds or diamonds, we think that the powder of the 
genuine Greek emery-stone may be substituted, in many 
cases^ with considerable advantage and economy. 



ON THE POLISHING OF GRANITE, &C. WITH CORUNDUM. 

" The most suitable substance for giving a fine polish to 
granite, is the powder of corundum. It is mixed^ not with 
wax, but with lac (-resin) ; and the greater the care taken 
in efiecting the mixture, the finer and more durable is the 
polish. It is essential that the powder employed for this 
purpose should be extremely hard; and hence that of 
emery (corundum). is preferred." 

We have extracted the above from the American Journal 
of Science and Arts. It shews another application of the 
mixture of corundum, or emery, in powder, with lac-resin; 
namely, to the polishing of granite: and, if we rightly re- 
collect; we have seen its application in India mentioned, as 
a substitute for fine and coarse files, in the working of 
wdotz or Indian steeL 

ON USING CORUNDUM IN THE ENTIRE STATE. 

We have aUo seen pieces of corundum which were 
bought some years since at the East-India Company's 
sales, and had evidently been used entire, for the purposes 
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of polishing articlesi either by rubbing them upon, or witk 
the corundum. 

It is singular, also, that, in the American Article, emery 
should be named as equally fit with corundum, for polish*^ 
ing hard bodies. We have already mentioned, in our last 
Number, the application of the Greek emery-stone, in sub- 
stance, to the working of porphyry into shape, in Sweden. 



XXIII. — On ascertaining the Presence of Cobalt in Ores, 
By Professor James F. Dana, of Dartmouth College, 
Hanover, U. S. 

The following Letter was addressed to Professor Silliman, 
Editor of the American Journal of Science and Arts, in con- 
sequence of doubts expressed by him as to the genuineness 
of some specimens of arsenical cobalt. Those doubts are 
now removed ; so far, at least, as the question of the 
existence of cobalt in this ore is concerned. 

Dartmouth College, Hanover, 
DEAR SIR, New Hampshire, June 19, 18S4. 

I am happy to hear that you received the " Arsetiieal 
Cobalt^'' and particularly so to learn that your health per- 
mits you to make any experiments, I had made some pre- 
liminary experiments on the ore of which you now have a 
specimen; and intend to make a full analysis of it, as soon 
as I can satisfy myself of any good method of separating 
arsenic, cobalt, and iron, perfectly from each other- — three 
metals, eacli of which adheres to the otherjs vnth the most 
obstinate pertinacity. The Franconia ore contains these three 
metals, and also gives indications of sulphur. 

I am aware that arsenical cobalt is liable to be confounded 
with arsenical iron : the latter is crystallized in four-sided 
prisms, also terminated by dihedral summits ; and the ore 
in question is in four-sided prisms, terminated by dihe- 
dral summits, in many cases. In the arsenical iron, these 
summits stand on the acute lateral edges ; but in the ore 
in question, I am greatly deceived if these summits do 
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not stand on the obtuse lateral edges ; and some of th^ 
crystals are terminated by four-sided pyramids. I have 
sot been able to find any octahedra, but I have found 
rhombs. How can these forms, in this instance, atrise, ex- 
cept from deeply-truncated bctahedra ? — but this 1 submit 
to crystallographers. 

The presence o( cobalt , under all circumstances, caknot 
be detected by fusion with borax. If oxide of iron, in com- 
paratively large portions, be mixed with cobalt, the colour 
communicated to borax before the blow-pipe is, as you 
found it, " only green, or reddish, according to the de- 
gree of dilution " ; and, consequently, this test of cobalt is not 
deserving of confidence^ when such quantities of iron are 
present : indeed, I am disposed to believe that it is of no 
value, when equal parts of iron and cobalt are mixed. 
Stromeyer, you recollect, found more than T4 per 100 
of iron in an arsenical cobalt which he examined; and 
I am confident, that, by the fusion of the ore with borax, 
a blue colour would not be communicated. It has always 
appeared to me a great misnomer, to call such minerals 
" arsenical cobalt,** when more than ^thirds of them are iron! 

The following experiments I regard as decisive, respect- 
ing the value of borax, before the blow-pipe; as a suffi- 
cient test for cobalt, when iron is present, in comparatively 
large proportions : 

1 . Take a small bead of borax, rendered blue, by a sub- 
stance known, to be cobalt ; and, fuse it before the blow- 
pipe, with a little oxide of iron: the blue colour instantly 
vanishes, and is replaced by a " green or reddish colour, 
according to the degree of dilution/' 

S. The same effect is produced by using a particle of 
smalt with oxide ofiron; if the colour be sufficiently di- 
luted, to be distinguished. 

8. Reduce a minute portion o{ cobalt to powder ;^ mix it 
with about an equal quantity of protoxide of iron) and 
expose the mixture to heat before the blow-pipe: the colour 
of the globule will be olive^greeny and not blue. 
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; A small book of platinar-tf ire was .used as thi3 support^ 
in the above experiments ; and is, perhaps, one of the best 
supports employed. 

The existence of colalif in the ore sent to you, may be 
readily ascertained, in the following way ; viz. Roast the 
ore, to expel the arsenic ; put a globule of the roasted 
ore into a watch-glass, and cover it with nitric acid ; eva- 
porate to dryness, and repeat the operation, to convert 
the iron into peroxide : on careful evaporation the second 
time, a portion of a peacJ>blos5om'Coloured or pink-coloured 
residuum will be noticed. This is principally nitrate of 
cobalt J and often forms a circle round the glass : it is deli- 
quescent. Now^ to a sm^all hook, of fine platina wire*^ 
attach a colourless globule of glass of borax; and on fusing 
it with a small portion of the peach-blossom-coloured resi- 
duum, the characteristic blue of cobalt appears. Again, 
fuuse it with a portion of oxide of iron; the blue colour dis- 
appears; and the peculiar greenish hue, which is produced 
by the fusion of the ore itself with borax, is noticed. By 
the method described above, the cobalt existing in less than 
half a grain of the ore may be detected ! 

When the crystals, of this arsenical cobalt (for I suppose 
w^ ^re entitled to call it so now, even if it contains 74 per 
,100 of ironj are digested in dilute nitric acid, the solu- 
tion, when concentrated, is of a rose colour, — and the de^ 
cisive test which you have recommended t had been tried 
with all possible success, — the green sympathetic ink is 
formed, by the addition of a solution of common salt to 
the nitric solution of the crystals. 

It is evident, that too great a reliance has been placed 
on the, appearance of the globule of borax, when a doubt 
has existed respecting the presence of cobalt: perhaps 
many crystals, now called " arsenical iron," /row the 
results of fusion with borax, will be found, on further exa- 
mination, to contain cobalt ; and this substance maj bp 

. • See Vol. II. of Technical Repository, p. 343. 
t Viz. the formation of the green sympathetic ink.— ^wfriwui Edxtob. 
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found to be mor^ widely distributed than it is supposed 
to be. Perhaps there is no better or easier method of 
examination, than that pointed out above ; viz. by roast- 
ing, treating with nitric acid, and subsequent fusion with 
borax. Your obedient servant. 

To Prqfeitor Silumak. JaMES F. DaNA. 



XXIV. — On an improved Blow-pipe Lamp, invented by 
W. H. Reveley, Esq. ; with Introductory Remarks on 

using the Blow-pipe. , 

WITH FIGURES. 

*\ We prefer a low lamp supplied with oil, to any candle 
whatever, whether of wax or tallow ; for the lamp wants 
no snuffing ; the wick, when once well trimmed, will last 
a long time, without requiring the least alteration ; and we 
avoid the abominable nuisance of having our hands or in- 
struments smeared with melted wax or stinking tallow^. 
The advantage, also, of being able to adapt the size of the 
wick to the nature of the operation is materially in favour 
of the use of the lamp, in preference to a candle. 

*' In using the blow-pipe, the following observations 
should be attended to. The end of the nozzle-pipe must 
be just entered into the flame, and the current of air will 
then throw out a cone or dart of flame from the opposite 
side. If it is well managed, this dart or cone will be very 
distinct, and well defined. Care must be taken that the 
stream of air does not strike against any part of the wick ; 
and as, unless the flame was considerable, there would not 
be sufficient for the air to act upon : for this reason, the wick 
is best to be opemd, because it then exposes the largest surfacey 
and produces the greatest ^me : the stream of air from the 
pipe should then be directed through the ^channel or open- 
ing between the wick, so as to produce a cone the most 
perfect and brilliant. 

* We presume that the lamp must be supplied with oRve-oii ; as jfCs^ 
oil would b» as had as tallow, in respect to its had smell — Eoitok. 
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^^ These directiolia are not amiss^ but require isotne qua- 
lifications. The p^ition of the nozzle of the blow-pipe, 
widi respect to the flame^ must depend on the effect re- 
quired: if an oxidqt'mg flame be wanted, the extremity of 
the blow-pipe should be inserted to some distance in the ^a me: 
for a reducing flame, it must be dratun further back; and, 
as to the form of the wick, except in cases where a large 
flame is required, it is best to let it be cylindrical and uur 
broken. The flame of a wick of this form will be found 
the most convenient and manageable, in dXi delicate eX" 
periments.'* 

We have extracted the above remarks, on the use of the 
blqw-pipe, from the Analysis o{ ^* An Explanatory Die- 
tionary of the Apparatus and Instruments employed in the 
various Operations of Philosophical and Experimental Che^ 
mistry,'' lately published. These remarks, are contained 
in the " Annals of Philosophy'' for the last month ; and, 
^e presume, are those oT the scientific translator of Ber- 
zeliiis's excellent Work " On the Use of the Blow-pipe.** 
Wie insert them the more especially, as they contain the 
motives why the lamp used by M. Berzelius was not given 
in that translation of his work ; namely, the preference 
giveii by the translator to a cylindrical wick^ in place of 
the Jlat one recommended by Berzelius, and as published 
by us in our last Volunje, p. 99, where it will be seen 
that the wick-holders of Berzelius's lamp is described as 
being "halfan-inch longy and one-eighth of an inch wide, 
and will contain a wick capable ofafFordingaflame of suf- 
ficient size to operate with good efiect, when urged by the. 
blow-pipe upon the bodies to be submitted to it." 

We have no doubt that, in cases where a small flame 
only is required for delicate purposes, the cylindrical wick 
will be found quite sufScient ; but, for those more importnnt 
purposes^ viiAiAi the bh)w-pipe is capable of answering, a 
lamp with a flat, and et^n a divided wick^ will be found to 
be Absolutely netcsst^. 

We never saw so perfect a flame produced by the blow- 
Tech. Rep. YoiXn. ji ' • 
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pipe, as from the flat divided wick of the Ump in Tilley's 
portable apparatus for glass-blowing, described in bur 
Fourth Volume, p. 332, and sequel. In p. 336, will be 
found the passage, of which an abridged extract, is con- 
tained in this Article, and to which we beg to refer our 
Readers. We have, however, since seen a blow-pipe, lamp, 
constructed by Mr. H. W. Rcveley*, for his own use, in 
soldering articles of considerable size, and in heating steel- 
drills &c. to be hardened and tempered ; which contains 
two flat ivicksy each so placed, as to combine their flames, 
and allow of a current of air to pass between the wicks. 
This lamp affords a cone of flame capable of produ^ilig a 
heat of very considerable intensity. By the kind pet- 
mission of Mr. Reveley, we have given two views of this 
improved lamp, in Plate II. figs. 1 and it ; from which its 
construction will be readily understood ; fig. 1 being a mb- 
. tion, and fig. 2 a plan of it. A, is the box to contain 1j|te 
oil, tallow, &c. BB, the wick-holders, soldered at CC |o 
the bottom of the box. The wicks may be^ eidier the 
cylindrical wicks of the Argand lamps, squeezed flat; or 
the flat wicks of the Liverpool lamps : and either one or 
two of them may be placed in each wick-holder, as re- 
quired. Mr. Reveley purposes (at our suggestion), as im- 
provements on his lamp, the introduction of loose fl^t 
tubes, as wick-holders, to slide within the present wick" 
^olders or burners ; or else (as he had already determined) 
.to cause one of the present ones to slide backwards and 
forwards, within grooves affixed to the bottojn of ibe 
lamp, in order to afford a greater degree of nicety in the 
adjustment of the wicks than the present constr^iction 84- 
^mits of; as, when a smaller flame is required, the wicks may 
be withdrawn into the wick-holders, so as to leave shorter 
portions projecting therefrom ; but then the distance b^ 
tween the two wicks becomes too great, and vu^versa. 

*■ This Gentleman obligingly furnished us with the particulars ^fthje 
Italian Polbh, YoLV. p. 190; and is the author of the Articles, m our 
last Volume, pp* 197 and 211 y *' On a diagonal pavement, adapted* to 
^Ting the streets of tiondon/* 
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Now it is obrious; that either of the suggested improve- 
ments would remedy this inconvenience: but eveii in its 
present state, it is the best lamp for the blow-pipe we 
have ever seen ; and admits of being trimmed with the 
j^eateat facility; all that is necessary being, to cut the 
wicks even and straight with scissdrs^, atid then to slide 
them up or down, in the wick-holders, till the best effect 
is produced on the flame. 

Mr. Reveley constructs his lamp of common tinned-iron 
plates ; bui solders it with pure tin ; as he finds that the 
lead in the tinman's ordinary solder is very soluble in oil, 
and renders it thick, and unfit for combustion. 

It may be well to remark, that this lamp of Mr. Reve- 
ley's bears so great a resemblance to the spirit-lamp em- 
ployed by Mr. J. T. Cooper, in his valuable apparatus for 
the analysis of animal and vegetable substances, that we 
should have been led to conclude the one had evidently 
been copied from the other, did we not knqw that Mr. 
Reveley invented his lamp in Italy, during the last war, 
where he was for several years detained, by Buonaparte*s 
famous Milan decree ; and that Mr. Cooper had never 
seen or heard of it, previous to the publication of his 
spirit-lamp. It however affords another proof, in addition 
to those continually occurring, that when persons think 
rightly, their ideas must, inevitably, be similar. 

Mr. Reveley has also thought that it would be a fur- 
ther convenience to construct his lamp of two separate 
Qil-boiies and wick-holders, as indicated by the vertical 
dotted Bnes, DD^ in fig. 1 : which construction, although 
it would necessarily occasion more trouble in making them» 
would enable him to effect the perfect adjustment of the 
wicU in a manner similar to the two other suggested im- 
provements ; and with the further advantage, also, of their 
forming two very convenient lamps for ordinary purposes. 
He had,^ however, formerly experienced the evil of the oil 
oimflowing from the wick-holder, by the capillary attract 
tion excited between it and the wick ; and had found the 
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use of a cup necessary, in order to catch that oil, bui 
which hindered the free access of air to the flame. The* 
Editor suggested to him the remedy adopted by the late 
scientific Dr. Milner^ in his Cambridge Student*s lamp 
(described in Vol. II» p. lOS) ; namely, the introduction of 
an additional wick-holder, sliding within the exterior one ; 
which is a complete remedy for that defect ; the capillary 
action between the two tubes carrying back into the oil-: 
box, the overflowing oil: and he intends, in future^ to 
adopt this remedy. 



XXV. — On Manufacturing the American Pot* and Pearl- 
Ash. ^ By Dr. Gustavus A. Rogers.* 

The difference between these two salts depends on the 
processes employed in manufacturing them. Pearl-ash 
generally bears a price, in New York, from five to fifteen 
dollars per ton more than pot-ash. 

To obtain pot-ash, it ia necessary to put into the lechs,^ 
in which the ashes are acted upon by water, a quantity of 
quick-lime. This is placed at the bottoms of the tubs. 
Where lime is in plenty, from half a bushel to a bushel is 
put into each tub. Without this precaution, the ** black 
salts," as the boilers term them, are very difiiciilt to fuse : 
indeed it is almost impossible to do it, with any common 
fire, except with such salts as are made in the spring,' 
when the frost and snow are leaving the ground. The 
ley obtained, is evaporated over a large fire ; and the pro- 
cess is hurried as fast as possible. After two or three 
days, they cease to refill the kettles; and then evaporate 
the mass, to the consistence of West-Indian sugar. If it 
be intended to make pearl-ash, the masses are removjsd 
from the kettles ; but if pot-ash is wanted^ they are^not re- 
moved, but as great a heat is raised as the combustion of 
the best wood will produce, in the large arches over vehich 
the kettles are placed. The process requires from two 

* From the American Jovrndl of Science and ArtSy for August last 
Furni^ed at the request of Professor Silliman, the Editor of that Work.- 
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•iiourSy to half or three-quarters. of a day, as the sahs; are 
^more or less. pure. During the fusion, those impurities 
which are combustible are destroyed, exhibiting sparks of 
fire ; and some gaseous matter escapes, which agitates the 
more fluid parts. When it is completely in a state of 
fusion, it is perfectly at rest, and exhibits th<e appearance 
of liquid fire. It exactly resembles melted iron, and also 
exhibits the same appearance when poured from one vessel 
into another. During this stage of the process, if a candle 
or a lighted torch be brought into contact, or nearly so, 
with the surface, the gaseous matter, floating over it, in- 
flames, and burns over its whole surface, with a bluish 
flame, like hydrogen-gas. 

This substance, now in a state of fusion, is poured, by 
»ieans of large iron ladles, into iron pots or kettles, and 
allowed to cool into cakes. These cakes, when broken, 
exhibit a fracture like loaf-sugar, being of a granulated 
structure. The appearance of the fractured parts, as to 
colour, is different in different parts of the mass; ex- 
hibiting every shade of the rainbow, but less vivid. This 
is the pot-ash of commerce ; it is more deliquescent than 
pearl-ash, and, I ^should think, more caustic. 
. During the evaporation of the ley, a salt is precipitated 
of a greyish colour, and shaped much like the crystals of 
'sulphate of magnesia. This the boilers call nitre ; and 
most of them are carefiil to scrape it out of the kettles by 
means of ladles, and to replace it in the lechs with the 
ashes ; as they suppose, that, if left in the kettles, it would 
retard the process of melting the ash. 

If it be intended to make pearl-ash, the mass obt^ed 
liy evaporation of the ley, which, in the Iduguagef]^^ the 
country, is called " black stdts," is taken from th<^?kettles', 
and exposed to a high temperature, in a large oven-shaped 
furnace ; under which is an arch, so constructed, that the 
flame of the wood burnt therein is made to play back and 
be reverberated upon the salts. . This process is continued, 
until the mass, which was originally, blacky bec9mes <>f a 
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good white colour ; it being continually stirred, by meaiif 
of an iron rod. It is this substance which is exported 
firom this country to Europe. 



XX VL — Improvements in the Preparation of Potassiim 
Sodium. By Professor B&unner.* 

Iv a communication to Prof. Pictet, the Professor states 
very dearly, the results of various experiments, in the 
preparation of the alkaline metals ; from which it appears, 
that the agency of iron is not only not necessary in the de- 
composition of pot-ash and soda, but is even rather injufious; 
the metallic bases being as easily obtained by charcoal alone !- 

IBs first appanitus consisted of an oval-shaped wrought- 
iron bottle, half-an-inch thick, and capable of holding 
.about a pint It was provided with a neck, intq which 
was screwed a bent gun- barrel. To preserve the barrel 
from the destructive effect of the fire, he wrapped it 
tightly and closely around with iron wire. A common 
air-furnace was provided, wide enough to contain both the 
iron bottle and the bent gun-barre^, after they were joined 
together. The end of the barrel passed through a cir<- 
cular opening made in the bottom plate of the furnace, 
(the front of the furnace projecting outwardly, sufficient 
for this purpose,) and dipped into a cylindrical -copper 
vessel containing naphtha, which had a tight cover, with a 
perforation made through it to receive the barrel Froni 
the upper part of this vessel, a tube projected on one side^ 
for the purpose of allowing the gas to escape ; and to this 
another tube could be adjusted, if the operator chose, 
dipping into a vessel containing naphtha or quicksilver. 
The apparatus was properly supported in the furnace by 
iron braces. The furnace was covered with a piece of 
tile ; and the projecting front of it was formed of the one 
half of a black-lead crucible, divided vertically. 

In his first experiment, after previously washing the 

• From the Bih. Umc Jan. 18^3. 
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iron bottle and gun-barrel with yery dilute sulphuric acid,* 
and heating the bottle red-hot, he introduced, by smaU 
portions, alternately, four ounces of caustic pot-ash, in the 
state of igneous fusion, and a mixture of six ounces of iron- 
turnings, grossly divided, with an ounce of pulverized char- 
coal. The whole was then stirred, and mixed as inti-» 
mately as possible, by means of an iron rod. Upon this 
mixture he then introduced two ounces more of iron-turn- 
ings. From these ingredients he obtained two-and-a-half 
gros of potassium, in the form of brilliant buttons, swim- 
ming in the naphtha. 

In the second experiment, eight ounces of sub-car- 
bonate of pot-ash were mixed with six ounces of iron- 
turnings and two ounces of charcoal ; and these, covered 
with one ounce of iron-turnings, yielded two gros and 
twenty grains of potassium. 

' In the third experiment, six ounces of sub-carbonate 
df pot-ash were heated with three ounces of charcoal, 
without any iron^ and three gi'os of potassium were 
obtained. 

' In the fourth experiment, and in order to obviate 
the inference that the iron of the apparatus might have' 
effected the reduction, he heated the same mixture in 
an earthen retort. The same indications of the formation 
of potassium were manifested, by the production of in- 
flammable gases, &C. ; but, at the moment when the pot- 
assium itself was expected, the retort broke. On put^ 
ting the neck of it^ hotvever, when cold, into tvater, in- 
Jlammation ensued ; evidently proving that the metal had 
heeti produced! 

Upon trying the experiment with iron alone, without 
charcoal, not an atom of potassium was obtained ; though 
the process was kept up for two hours, and the fire raised^ 
as high as it could be, with such an apparatus. 

It appears, therefore, that, with a common air-furnace, 
such as is u&ed for melting small quantities of metal ; and 
with an iro» bottle, and a gun-barrel ; potassium^ may be 
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obtained, by the agency of charcoal ; and at a heat wfaoch 
does not endanger the safety of the apparatus. 

In this method, also, the sub-carbonaies answer the pur- 
pose, better than the caustic alkalies. 



XXVII. — Remarks respecting Professor l'aniLxem*s Memoir 
on a Fused Product erroneously identified with the Fused 
Carbon of Professor Silliman ; with some additional Facts 
and Observations, By Professor Robert Hare. 

Pbofessor Silliman, about two years ago, published, in 
his American Journal of Science and Arts, an account of 
some phaenomena observed during the ignition of pieces 
of charcoal, by a galvanic deflagrator*, the poles of which 
they had been severally employed to terminate. .On the 
charcoal attached to the positive pole, a projection was 
observed to form : in the other, a corresponding cavity. 
The projection he supposed to consist of carbon, fused, 
volatilized, and transferred from the charcoal of the oppo- 
site pole, where the concavity was discovered. 

In a late Number of the Journal of the Acade^iy of Na- 
tural Sciences, of Philadelphia, Professor Vanuxem com- 
municates his Observations on a supposed specimen of 
fused charcoal sent to Professor Cooper by Dr. Mackneven 
of New York, which appears to have been iron; — ^and the 
author appears to have received, and evidently intends to 
cpnvey the impression, that the substances considered as 
fused or volatilized carbon, by Professor Silliman, must 
have been similarly constituted. 

Speaking of the mass which he has examined, the Pro- 
fessor informs us, that—* 

" It consisted of one large and one small globule, con- 
nected together by a thread or thin bar of the same mate- 
rial, and resembled a double-headed shot." 

And again, he says — 

" It was then put into an agate mortar; pressed, and 

t ' ; • See VoL IV. p. 1 89, of the Technical Repository. 
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sjb?uck with considerable force :-rfinding' it yielded ^without 
breaking, and observing that it received a polish, it ni^fi 
examined, and found to resemble iron. .To confirm the 
analogy, it was next tried with a file, which acted upon it 
as it would have done on soft steel or iron ; — after this it 
was subjected to a magnet, to which it readily attached 
itself: — and, lastly, with a hammer, by its great mallea- 
bility, conjoined with the characters just mentioned, it 
proved its identity with iron." 

He moreover states, that the substance in question was 
attacked by nitric acid> and afterwards, chiefly taken up 
by muriatic acid, whence an hydrated peroxide of iron 
was precipitated by ammonia. 

. On reading this account of the substance examined by 
Professor Vanuxem, it was evident to me, that it had not 
the slightest resemblance to those which Professor Silli- 
Qian had described as fused carbon. A product which I 
had myself obtained, and which corresponded perfectly 
with his description, had been preserved in a glass tube. 
This substance crumbled, when subjected to pressure — 
acquired no polish by hammering or filing-— was utterly 
devoid of attraction for the magnet-r-was not acted upon 
by nitric acid — nor did muriatic acid, which had been di- 
gested on it, yield any oxide of iron, or give any other in- 
dication of that metaL 

These observations were made by my friend Mr. G. T. 
Bowen, imder my inspection. Mr. Bowen assisted Pro- 
fessor Silliman at the time when he first made his observa- 
tions on the fusion of carbon. On perusing Professor 
Vanuxem *s Memoir, Mr. Bowen was no less convinced 
than myself, that there had been a mistake ; which, con- 
sidered as the foundation of a broad and unreserved, 
though indirect, contradiction* given to Professor Silli- 
man*s representations, is really unfortunate. ^ 

* Professor Vanuxem makes statements, and advances opinions, irre- 
concileable with the representations of Professor Silliman, although he 
does not name hiui. This I call an indirect contradiction ; — and I say, 
it was broad and unreserved, because its force was not restricted, nor 

its 
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I do not feel authorised to decide, whether the substance 
analyzed by Professor Vanuxem was that which Dr. Mack-> 
neven forwarded. By oversight, one minute portion of' 
matteir may be exchanged for another, as easily as m\j^> 
taken; but, supposing that the mistake originated with 
Dr. Mackneven, it should be recollected that he did not act 
under the idea of any serious responsibility. He was 
writing to a friend, not controverting the conclusions o>f a 
skilful chemist. 

It was in January last that Dr.Mackneven first operated 
with a deflagrator. I then sent him the first he ever had. 
Notwithstanding his well-known accuracy, in cases where 
his opportunities of observation are great, it is not unac- 
opuntable that, amid the hurry of his Lectures and his 
practice he should have mistaken a globule of iron for a 
specimen effused carbon« But, considering Professor Sil- 
liman^s great experience and skill as a mineralogist and 
chemist, and his having operated with the deflagrator for 
nearly a year before his Memoir on the fusion of charcoal 
was published, it ought not to have been so readily sup- 
{)osed, that, in scrutinizing the substances which he had 
obtiuned, with a view to communicate the results to the 
public, any advantageous employment of the magnet, the 
hammer, the file^ or the mineral acids, had been omitted.* 

its final Influence en the reader suspended, bj any expression of doubt 
*<5f his owtf premises or conclusions, nor of any deference fur those which 
iie controverted. Upon the minds of all with whom I conversed, Professor 
ITanuxem^s Memoir had the effect of a most unqualified contradiction, 
aji respects the obiservations of Professor SilUman on the fusion of carbon. 
One of my fiiends, last spring, after a visit to J^altimore, stated, that, in ■ 
^consequence df the publication of that Memoir, several distinguished 
Cientlemen of that place no longer believed carbon to have been fiised 
%j the deflagrator. 

Professor SilUman, in his reply to Professor Vanuxem, observes : " Pro- 
Sassor Vanuxem has not done me the honour to mention me, or my ex* 
p^riments; but as no other person (within my knowledge) has published 
Any thing on the fusion of charcoal, I am obliged, however reluctantly, 
to appropriate his remarks, and to consider- them as intended toinvalidatt 
some part of the results which I have published.*' 

* It appears, firom Professor Silliman's Memoir, that he did not em- 
ploy boiling sulphuric acid and boiling nitric acid ; and, moreover, it is 
«videntrthat the products which he represented as fused carbon could not 
hxfft been iron, both on account of their habitudes with these acids, and 

on 



**. I 



erroneously identified with Silliman*s Fused Carbon. 99 

' It is true, as Professor Vanuxem observes, that the in- 
cineratioii of charcoal proves it to contain impurities ;— ^ 
but those impurities are well known to be earth or alkali^ 
with a very minute portion of iron, if any. These facts^ 
thus cited by him, are therefore irreconcileable with his 
inference—- that a piece of charcoal, of about one inch in . 
length, and less than a quarter of an inch in thickness, 
could instantaneously, at its point, form a projection of 
matter, almost solely ferruginous ! 

I will (ake this opportunity of observing, that the most 
interesting phsenomena, observed by Professor Silliman;; 
do not appear to be dependent for their importance on the 
nature of the projection which arises on carbon, whei| 
formuig the negative pole of the deflagrator. That such 
an excrescence arises, and that a correspondent crater, or 
pit, takes place on the opposite pole, are the facts which 
prini^ipally interest me. 

I should have (^one more to prepare myself for the solu- 
tion of the doubts which have been excited respecting 
some of the observations of Professor Silliman, had ncit 
my eyes been so mmh affected by a powerful dqflagrator made 
about two years ago^ as to be distressed by any subsequent 
employment of them in the same way. 

From a cursory observation made last winter, I was led 
to suppose the light of the dejiagrator to be eqfial to that 
of sixteen hundred candle-JlameSy condensed within a space 
no larger than that usually occupied by one I 

Since the above was written, in trying a deflagrator 
made by Professor Nott, the operator had his eyes so much 
affected^ as to be blood-shotten the next day t. 

91^ account Qf their disappesirance, w^en sybjected to the splar focus, in 
oxygen-gas : of course, no ^^ advantageous ** application of the magnet 
4M)uld have been made. In exai^inlng the globules produced upon plu^i? 
bagp, when exposed to the deflagrator, it will be found that Professor 
SiUin^an did not resort to the maguet. Iron being a ccmstituent of plump 
^p, it was, in that case, mtional to expect that the globules might b^ 
magnetic. The magnet was also employed by him, in testing the glor 
bujes procured from, anthracite, by means of the deflagrator. 

f I have considered It to be proper, to dwell on the injury thu» sus* 
taiiied by the eyes, that others may i by due caution, in the first instance, 

avoid 
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-By m^ans of the same deflagrator, a specimen of the 
fused or volatilized charcoal was obtained. This did not 
prove to be magnetic. Instead of being malleable,/ or 
susceptible of a metallic polish, it was friable, ami: the 
fragments were without brilliancy. Seen by the aid of a 
powerful microscope, before it was broken, it was, both 
in colour and shape, exactly like the depositions or con- 
cretions of carbon which have been formed, in some in- 
stances, during the gas-light process. 
: P.S. It is remarkable, that, since the observation last 
mentioned was made, I have found that Mr. Conybeare, in 
some speculations on the concretions of carbon, noticed in 
gas-light cylinders, infers that they may have some analogy 
with the products, described by Professor Silliman as 
fused carbon. 



XXVIII. — On the Naturalization of New-Zealand Flax in 
tfie British Islands. By Mr. William Salisbury.* 

SIR, Brompton, Middlesex^ April 69 1824* 

DuRiNa my late researches into the rural economy of the 
sonthern parts of Ireland, I discovered that the phormium 
ienax, or New-Zealand flax-plant, was growing there in 
the fullest luxuriance ; and that it appeared to have be- 
come, in a great degree, naturalized to the climate and 
soil of that country. 

As the qualities of New-Zealand flax, as applied to 
naval purposes &c., have of late been so much the subject 
of inquiry and conversation, particularly since the return 
Df Mr. Commissioner Bigge from New South Wales, I 
shall refrain troubling you with any detail on that head, 
further than to notice, that having a desire to gratify some 

avoid the evil. The deepest-green spectacles shoaid be used ; putting 
two glasses together, when one is not enough. Persons not provided 
with proper spectacles, may use a pierced card, or paper pierced with 
some fine holes. Through a hx)le made hj a pin, the phsenomena maj 
be .viewed satisfactorily. 

• From VbLXLIL of the Transactions of the Society for the En- 
iHMvagemeht of Arts, Manu&ctures, and Commerte. 
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Irish Gentlemen, I hkve had some of the flax scutehecl 
(specimens of which I have by me), which, in point of 
produce, proved most fully the account I gave of the ex- 
periment I made at the request of Mr. Bigge, on which 
that Gentleman's report, as printed by order of the Hous6 
ofGommonsthe 13thof March last, is founded. On this 
head I shall therefore beg leave to refer you to the en« 
closed copy of that account ; as, from all I have been enabled 
tolearn, the same advantages that the propagation and 
culture of the' New-Zealand flax offer to the settlers in the 
colony of Sydney may be certainly reaped by the proprie- 
tors of land in the province of Mufister at least. ^ 

As my object; in going to that part of Ireliand was to 
discover what additional means might be applied so as to 
extend the domestic employment of the poor v and with 
the hope that the cultivation of the phormium might become 
in a great degree subservient thereto ; I was led to follow 
up my first discovery by inquiries into the habit of growth 
of that plant: and from the most respectable authority, I 
am empowered to state— ... 

1st, That it has been cultivated, as an ornamental plant; 
in the open ground, in " the counties of Waterford, Cork, 
Limerick, Louth, Dublin, a^d Wicklow; that it is per- 
fectly hardy, inasmuch as it has grown for the last thii*ty 
years on one estate successively, during which period it 
was noticed to have been once or twice only triflingly 
aflfected by frost, and that only in the tops of the leaves* : 

2d, "That it is capable of being propagated by offseta 
from the roots, in a ratio sufiicient to prove that it may 
be brought into cultivation on a< large scale, if efficient 
measures are taken for that purpose.*' 

The foregoing accounts, so vei'y favourable to the pro^ 
bability of the phormium hecoming in time an abject of 
general cultivation with the proprietors of land in the south 
of Ireland, were first the result of my pwn delibemte ob- 
servation, and have been since confirmed by the testimony 
of .Letters from tlie ^Right * Honourable Lord OrieI,i Mr^ 
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John UnderWood the eurator of the botanic garden at 
Glasnevin^ who has there resided twenty-eight years, mod 
others. And since my retnm, I am also ihformed that the 
plant grows equally well at the seat of Lord Cawdor in 
Pembrokeshire, and also at several places near to Exfeter: 
it may therefore become also a valuable acquisition to mkny 
parts of the south-west of England. 

Although the results of my former experiments were 
^eulated principally from the dried material, as imported 
from New Zealand by Mr.Bigge, I nevertheksii did pro*^ 
cure some green leaves from the green-house, and on the 
produce of which I drew my conclusions as to the dcreable 
produce. I have, however, had in Ireland a larger quan- 
tity at command; and my experiments being more perfect 
and on a larger scale, I am enabled thereby to state the 
following &cts in addition. 

From the growth of the plants, in the general arrange" 
ments of hardy plants^ at Glaifuievin, it appears that plants 
0f three-years old will, on an average, yield Chirty-si^^ 
leaves, besides a very considerable increase of offsets; 
^hieh leaves being cut down at the time of clearing the 
quarters in the autumn, are found to spring up again the 

following summer* 

Six leaves have produced me one ounce of fibres, wheA 
sdutched perfectly clean and dry: at which rate, an aqre of 
||Ml4 planted with this crop, at three feet distant plant from 
g^umti will yield rather more than sixteen hundred weight 
y per acre ; which is a very great produce, compared with 
that of either flax or hemp. 

New-Zealand flax is scutched with little labour or 
trouJ^le, and may be performed by persons in common. 
The leaves lAould be cut when full grown, and macerated 
for a few days in stagnant water, and then passed under a 
roller-machine properly weighted ; by this process the fibres 
bec(nne: separated; and if washed in a running stream,, they 
will instantly become white, as is the specimen I herewith 
send, that has been thus- treated. When the fibres are 
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thus scutched clean and dry, any kind of frictioti Will xylite 
them to divide into any degree of fineness in the harle; sd 
far even as to cot Ionize ^ whereby it is Jit ted for all the pur- 
poses to which hemp or flax is adapted. 

Qti the supposition that this may be considered by the 
Society as an object of some importance to this country^ 
aiid worthy of its encouragement^ I have taken the libert]^ 
of agiain intruding on their time : arid if any further infor* 
mation that I can affbrd should be deemed necessary, I 
shall be most ready to affbrd it, to the best of my ability. 

** lam, Sir, &c. &c. 

A,Aikini Esq. See. ^c. ^e. W. SaLSSBURT^ 



Extract of a Letter from the Right Honourable Lord 
Oriel, dated February 17 last : — 

*^ I can aver that the phormium is sufficiently hardy for 
Our climate, it having thriven with me for thirty years and 
upwards. It is also about in many other places, as Cork, 
Water ford. Limerick, &c.' where the leaves grow five, six, 
and even eight feet high." 

. I should also make an extract from M r. tlnderwood^a 
account; but I have written to that Gentleman for some 
other particulars, which shall be given when I obtain his 
answer. 



. The following is an extract from Mr. Underwood's Let- 
ter, alluded to in Mr. Salisbury's postscript :— 

" The phormium tenax I brought to Ireland in the year 
J 798: it was planted in the classes, and the roots n^ver 
injured, since 1800. In the year 1819, I put a plant in 
the herbaceous quarter; and in the year 1823, from that 
plant I took twenty-two plants, and left a good plant 
behind. It increases much in the same manned as the 
sisyrinchium striatum ; but I do not think that the plant 
should be parted till four years old. And in order to 
have produce and profit, I should separate but one half 
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of the. plant at a time ; and the month of May I consider 
the; proper time to do it**. ; 



SlKf BrompUm, Nw, 15, 1824. , 

I observe with great pleasure^ that the Society have 
honoured my communication on the naturalization of New- 
Zealand flax with their attention, and that a premium is 
offered to encourage its cultivation. As this plant is be- 
eome an object of great interest in Ireland, whatever may 
tend to promote that object will be paid great attention 
to in that country : I therefore beg leave to trouble the 
Society with a few observations, in addition thereto. 

The plant is remarkably shy in blooming; but it com- 
pensates for that, by its inclination to produce. offsets, when 
proper means are taken to cause that effect With that 
view I planted out twelve plants in the open ground in 
May last; and having taken care they had a regular supply 
of moisture, I now find thirty young plants in addition, 
that, by May next, will be fit to plant-out for a future 
stock. Plants that were in a similar state in May last have 
now. leaves upwards of two feet long. 

Thus, by a diligent attention to the propagation and 
culture of this plant, an addition will be made to those 
laudable improvements in the agriculture and manufac- 
tures of this country for which your Society have of late 
years appeared so pre-eminent; and, at the same time, the 
philanthropic object of the Society for whom I act as 
agent, t. e. ^* for bettering the condition of the Irish Pea- 
santry,'* will be promoted ; it being on all hands admitted, 
that whatever shall produce effective employment for the 
poor of that country, and thereby render them comforts of 
their own acquiring, will be the most effectual means of 
restoring that nation to peace and tranquillity. 
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XXIX. — Further Particulars of the new Menstruum for 
Etchingy or Biting-in on Steel-Plates^ invented by Mr. 
. Edmund Turrell.* 

The demand that has taken place for engravings upon 
decarbonized steel-plates, on account of thfeir great du- 
rability when compared with copper-plates, has caused manj 
eminent artists to employ their talents upon that peculiar 
preparation of metal ; and many beautiful specimens of 
line-engraving have been produced, capable of yielding 
proofs or prints to an extent unknown before the invention 
and application of that peculiar preparation of steel, which 
was first, I believe, made known to the world by Mr. Per- 
kins, who has made use of it very extensively in his bank- 
note manufactory in the United States of America, and 
more recently in London. 

If the execution of a fine engraving upon such prepared 
or decarbonized steel had depended entirely upon the 
engraving-tool, the principal difficulty that presents itself 
would be the superior hardness of the metal, which of course 
would o£Fer greater resistance to the action of the graver 
than copper ; but as most or all the engravings of the pre- 
sent time are a mixture jof etching and engraving united, it 
was of course equally necessary for the artist to be able to 
etch and bite-in upon decarbonized steel, as well as to cut 
with the engraving-tool. 

In order to form a just idea of the difficulties that occur 
in etching and biting-in upon steel-plates, it will be ne^ 
cessary to state a few facts relative to etching upon copper. 

The usual method is, to cover the copper-plate with a 
coat of varnish, commonly called etching-ground; and 
when the lines that are necessary to represent the subject 
are cut through the varnish with appoint or needle, a border 

• From Vol. XLII. of the Transactions of the Society for the Encou- 
ragement of Arts, Manufactures, and Commerce, in the'Adelphi.— The 
Society voted its large Gold Medal to Mr. Turrell for this valuable com- 
munication. Our Headers will find a Notice of this Menstruum in 
Vol. VI. p. 133. of the Technical Repository. 
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or rim of soft wax is raised round the sides of the plate, 
and nitrous acid^ sufficiently diluted with water, is poured 
upon the whole surface, and immediately a corrosion of the 
copper takes place in those parts or lines where the varnish 
has been removed or cut through. The action of the acid 
is at the same time rendered obvious to sight by the con- 
tinual formation and disengagement of bubbles of nitrous 
gas on all the etched parts, thus indicating to the artist how 
the process is going on. 

Various acids have been tried for this purpose^ boA 
singly and compounded, in various proportions; but expe* 
lience has proved that very pure nitrous acid is superior to 
any compound that has hitherto been produced, and I be- 
lieve it is also superior to any other acid that can be used 
Mngly ; for there is one requisite that is absolutely necessai^ 
and indispensable, namely, that whatever acid is used, it 
should not only have a powerful affinity for the copper, and 
by its chenucal action corrode and deepen the etched lines, 
but it should also be capable of holding the oxide formed 
in perfect chemical solution, otherwise the lines would soon 
be choked up by a deposition of the oxide so formed : as 
the deposition increased, the oxide would press upon the 
edges of the etching varnish and loosen it, by which means 
a partial corrosion would take place under it, and shallow 
lines would be the coni^equence. The lines produced undor 
such circumstances are also generally rough and uneven 
on their edges. The process just described is tefchniclilly 
called biting'in^ and such a production would be called ^ 
bad biting. On the contrary, when the oxide of copper 
formed during the process is immediately dissolved in the 
£uid that forms it, afresh surface at the bottom of the line 
MB continually offisred to the acid to act upon; and dien the 
corrosion produces the very best effect, that is to^say, very 
deep lines, with beautiful clear and even edges. 

When etching upon steel was first introduced, great diffir 
eulty was experienced in biting-in the etched plates; fbi^, 
Whatever iacid was used, it invariably happened that the 
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liiies> when cor rodedi were exceedingly shallow and rough 
upon the edges; many times so ipuph so^ as to cau^e serious 
disfqppoiqtments and great ioss to those eqgaged. Si^ch, 
inde^ was the risk of failure^ that sev^^al artists |iavc| 
refused to execute any thing on steel, oq ^ccpvint of ^^ 
difficulty of biting-in their etchings. 

I heUev€. I am correct when I state tl^at Messrs. Per^ 
kins and Heath paid the late Mr. Lowry S02. for 'the 
aecret of a menstruum that would effect the biting o^ 
steel i^ A manner superior to that which they had previously 
practised* It is but justice to state^ that, previous to pur? 
chasing the before-named secret, their method was state^ 
V> 9II whp Applied to know it ; and this consisted in ui^ing 
tbe worn-out acid that had been used for biting-in copper? 
pl^iteSj which therefore was an acidulous nitrate of cpppjer 
in the state of solution. But with this the results were 
yery unsatisfactory; and die lines were almost always so 
mudh shaUower than those produced on copper, that thjEr 
proi0& from the plates in that state were very gri&y an4 
spiritl^s, for want of depth to hold the proper quantity 
of ink. 

No person was more sensible of this defect than the lat|^ 
JiCr. Charies Warren; and the method of biting-in uppn 
prepared steel invented by him, And communicated to the 
imblic in the Transactions of the Society of Arts &c. YoL 
"SHHf* fidly evince how wArmly he entered ix^to theinves|ti« 
ffiAimy and sdso, when he bad attAined a better)Qaethod duip 
>rAS gepei^Uy known, how Uberally he presented it tp hi|» 
tirother artists* 

. Had l^.^anren stated in his j^OlPP^icati^^ t^b^ per- 
fection was attained by hk method, I bi|Q^ld bAve co|iceiTec| 
U an liQividiQUS task to dispute that poii^t, by ^i^fi^ing tp the 
39C3^^/s Attention a method oi biting-in etchings execut^^ 
upon sted-plAtes which I /eel confident h^s mAny adv^i^^r 
tegos .over any at present generAlly mAde knpw^ ^^d 
am i«iieved from «ay mc\x QpnsiderAtipi?Sj by t|ie x^Q^ef;^ 

• S«e Toli v. p. 94. «if tk» Teehnkal Rep<MttM7i^ 
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iion of his expressions to the Committee, that he not only 
came forward to contribute what he had invented, but waft 
also very desirous to elicit facts and information, by lead«^ 
ing others to make experiments on the subject, as he had 
done. I therefore trust that those who respect his memoryi 
and feel grateful for his communication, will consider that 
I am following his example; and although I may not have 
found out a faultless imptoTement, yet that much new light 
will be cast upon the subject, tending to elicit new factSy 
and thereby bring to speedy maturity a process that, in its 
present infant state, has many great and vexatious difficult 
ties attached to it 

Shortly after Mr. Warren made his invention known to-' 
this Society, I was requested to execute some etchings on 
steel-plates ; but, previous to assenting, I thought it ne^f 
cessary to try how far the menstruum of Mr. Warren'a 
invention would do for biting-in the even tints produced 
by machine -ruling, that being a kind of work more calces 
lated to shew the imperfection of bad biting than any other | 
and more particularly so, when three lines are used to 
produce those aerial tints that are necessary to form the 
back-grounds to portraits, and to many other subjects^ 
which, if produced by the engraving-tool, would (upon 45teel) 
be enormously expensive. [ 

Having prepared the menstruum according to the direct 
tions given, I certainly felt great difficulty in preventing a 
precipitation of the copper, which, filling the lines, conti- 
nued to accumulate, and, by its pressure, as it increased^' 
removed the etching-varnish partially from the sides of th« 
lines, and thereby cau^&^ in a^preat degree, the shallowness 
l>efore complained o<^ ^^^ "^ .....: "I 

- I hove no doubt that on vei^ small plater it may be piDS^ 
tiible to sweep the surface of the plate with such rapidity^ 
that this evil may in a great degree be prevented ; but 
tipon large plates, where they are covered ^ith work, such 
ah operation will be attended with great difficulty, andio 
many instances will be nearly impossible. j ^ 
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r In biting-in on copper-plates, the breadth of the etched- 
lioe is, in a great degree, indicated by the size of the bubble 
of nitrous gas formed on the line ; but where the lines are 
filled or covered with the precipitated copper, the difficulty 
of judging of the state of the biting is greatly increased* ; 
. These and other difficulties incited me to give the sul> 
ject every. attention in my power. The first indispensable 
requisite (as it appeared to me) was to determine what acid 
would most readily corrode the lines etched upon the steel^ 
plate; and, after trying a number, nitric acid, reduced to 
a proper strength by dilution, appeared tome the bes|£ 
adapted to this purpose, provided some means could be 
found of preventing it from depositing the oxide of iron, 
after having taken it up» 

r Chemists well know that iron exists in two states of 
oxidation, the protoxide and the peroxide ; and that each of 
s tftese oxides will combine with acids, forming two genera .of 
ferruginous salts, the proto-salts and the per-salts. The 
proto-salts contain a larger proportion of oxide than the solur 
ble per-salts ; and being liable to pass into this latter st^te 
by long keeping, or in a short time when exposed to the air, 
their solutions will sooner or later beconte turbid, and will 
deposit peroxide of iron in a state scarcely at all soluble^ 
except by being digested in hot acid combined with some 
de^oxidating substance. 

• For this reason it is that the action of nitric acid ililuted^ 
with water will seldom give satisfactory results when em^^ 
ployed for biting-in 5 for although at first it acts very well, 
the iron being brought merely to the state of protoxide^ 
$ind dissolving freely in the. acid, yet by exposure to the 
air, during the process of biting, it passes to the state of 
peroxide, a portion of which precipitates, and» falling intQ 
the lines of the etching, covers the surface of the steel at 
the bottom of these lines, and thereby impedes and renders 
irregular the action of the acid. 

. Knowing that calico-printers prefer making their solu^ 
tion of oxide of iron in pyroligneous acid, I conceived that| 
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When in itil pure state, this would be a rery proper flmd to 
dilute the nitric acid with; because it would not only tend 
to reduce its action, but might prevent, or at least impede, 
di^ precipitation of the oxide formed in the operation of 
biting. Although, however, something was gained by this 
addition^ yet it did not appear to be so effectual, upon re- 
medied trials, as to leave me completely satisfied. It then 
eame into my mind, that jEilcohol,and, stiUmore, ether, hav« 
a rery powerful de-oxidating effect ; as they are able to se- 
(larate gold, in its pure metallic state, from its solution in 
Itquii-regia. I determined therefore upon adding to Ae 
tnixtureof pyroligneous and nitric acids a portion 6f aldohol) 
expecting that the nitrous ether resulting from this ecHa« 
bination, being presented in its nascent state to the nitrate 
^f iron formed during the biting, would retain it in flie 
•tate of proto-nitrate, and tHus prevent any p^ecipitaficMK 
I am happy to say I was not in the least disappointed ; finr 
with a menstruum thus formed or compounded of the tbree 
ingredients, namely, pyroligneous acid, alcohol, and nitric 
acid, I acquired the following advantages. 

In the first place, it corrodes the steel with great (a« 
eility, producing a beautiful, clear, and deep Hne ; and 
upott a viariety of plates the results were very uniforte. 

Secondly, it prevents the deposition of peroxide : 'as a 
proof of which, I have kept some of the menstruum which 
had been employed for biting-in as long as six itiontlis, and 
Could not discover any precipitation formed. 

As a further proof of its power of holding the oxide 
formed in perfect solution, it vnll be distinctly seen, that 
as soon as the corrosion takes plaee upon the steetplate, 
the whole of the lines appear beautifully bri^t, and con«^ 
tinue so until the biting-in is completed. 

The proportions of the acids and alcohol are as follow: 
•i— Take four parts, ly measure^ of the strongest pyroligneous 
acid (chemically called acetic acid), and one part of BlIco* 
hoi or highly-rectified spirits of wine; mix these together, 
tod agitate them gently for about haltf a minute; then add 
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one part of pure nitric acid; and when tlie whole are tho^ 
roughly mixed, the menstruum is fit to be poured upon the 
etched steel-plate. 

When the menstruum is compounded in these propor- 
tions, very light tints will be sufficiently corroded in about 
one minute, or one minute and a half; and a considerable 
degree of colour will be produced in about a quarter of an 
botur. But the effect may be produced much quicker hy 
the addition of more nitric acid, or it may be made to 
proceed much slower by omitting any convenient portion 
thereof. 

The plate, when the mixture is poured off, should be 
instantly washed with a compound made by adding one 
part of alcohol to four parts of water ; and the best mate- 
rial for stppping-out any part that is sufficiently corroded 
19 piire aaphaltum dissolved in essential oU of turpentine, 
which of course must be of sufficient consistence to flow 
fireely from a hair pencil. It may be necessary to inform 
those engravers who use the common Brunswick-black to 
stop-out the bitings op copper-plates, that it is a very im- 
pro})er article to use on steel-plates; because, astheas- 
j^altum and oil-of-turpentine, of which it is principally 
composed, do not render it sufficiently drying, these ingre- 
di^its are digested with a small quantity of spirit-of-wine, 
which has a great tendency to unite with the biting men- 
struum above described, and thereby cause foul biting. 

As I attach considerable importance to the purity of the 
ingredients of which my menstruum is composed^ I beg 
leave to impress on my brother-artists the necessity of 
atdct attention to this circumstance. 

I am^ Sir, &c« 
7*0 A. Anix, ^#9. Edm. Tvkbxll. 



( 112 ) 

XXX.— On an Italian Drill for Hard and Soft IVood^ 
Ivoj-y, &fc. By H. W. Reveley, Esq. Civil Evgineer. 

WITH FIGURES. 

This e^cceedingly useful drill is made of a slender rod of 
the best cast-steel, as shewn in Plate IL fig. 7 ; being of a 
square tapering form at the part where the drill-box is 
fixed as usual, and the end next to it rounded off. The 
stem is made cylindrical, and its point spread a little with 
the hammer into the form of a wedge : it is then shaped, 
by means of a watchmaker*s safe-edge smooth file, of the 
shape shewn in section at fig. 10, in the manner represented 
at figs. 8, and 9 ; the former being a front view, and fig. 9 
an edge view of it It is even made still smaller than is 
shewn in fig. 10, and of all sizes, as required, up to half- 
an-inch in width* The inner angles of its cutting edges, 
with the point in the centre of it, greatly contribute to its 
effect 5 and, when it has been carefully and properly 
baldened and tempered at both ends, it will be ready for 
use, in expeditiously making smooth, cylindrical, and straight 
holes in hard or soft wood, ivory, bone, &c. Nay, we are 
assured that a hole may be drilled with it in a piece of 
hard wood, by supporting the wood upon a point inserted 
into a puncture made at one end of it, whilst drilling the 
other end; and reversing it, after having drilled half way 
through the piece ; which hole shall absolutely meet the 
other in a direct line, so as to join it as perfectly as though 
it had been drilled throughout from one end only. We have 
^een it drill holes in all manner of directions, in a piece of 
box-wood, as lengthwise, across, obliquely, &c. with great 
eiipedition, and without requiring to be so frequently with- 
drawn fro^l time to time, to clear it, as usual. 

This drill is particularly valued on the Continent, and 
is that chiefly used by the Italian bird-cage'makers, for 
making perforations in the slender bars of mahogany, &c. 
employed in framing their work, to receive the wires in, 
without danger of spUtting the bars : and if fit for their 
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delicate works, it is equidly so for a great variety of othet 
purpcA^es. 

It is generally used by resting its rounded end in a hole 
made in a block of hard steel, properly supported ; hold* 
ing the piece to be drilled in the left-hand, working the 
drill-bow with the right-hand, in the manner commonly 
practised by the watch-makers ; which, indeed, is an ex- 
cellent practice, where accuracy is required. 

We have published the account of this useful drill at 
the particular request of Mr. H. W. Reveley, who is ex- 
ceedingly partial to it from long experience of its ad- 
Tantages, and thinks it highly worthy of being better 
known. 

We have only met with one instance of a drill similarly 
shaped, for the most part, with this; but which being 
employed in the lathe for making small holes in pieces of 
lime-tree, was made to cut in one direction only; and, 
accordingly, was undercut, or hollowed, on each opposite' 
side, somewhat in the manner of the flat side of a centre- 
bit. It was used by a piano-forte maker, in forming the 
small parts of the movements of those instruments, and 
was highly commended by him. 
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WITH FIGURES. 

We have lately seen this drill in the workshop of an in« 
gemous musical-instrument-maker in London ; who values 
it highly, from its great utility in his business. It was made 
of a sewing-needle, by whetting it into shape on an oil- 
stone ; and, indeed, was not larger than is shewn is 
Plate IL fig. 11. 

. In order to afford an accurate idea of the fo^m of lliia 
drill, we have given several enlarged views of it ^g. 1^ 
is a side-view; by which it will' be seen, thiai the origiiud 
cylindrical form of the needle has been clumged, by whet- 
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tXBg it away on one side, sloping, to its centre ; and thai 
the back, opposite to the flat face thus formed, has like- 
vise been whetted away, in two angles, tapering so as to 
form a point in the centre, as is shewn in fig. 13 ; and bet- 
ter still, in a section taken across it, at the dotted line in 
fig. 13, at fig. 15. In fig. 14, the form of the broad flat 
fiice of it is shewn. 

From these enlarged figures, our readers will haTe nsr 
dfficulty in understanding the form of this useful drill. It 
was held in a kind gf forceps, made of a piece of round 
brass-wire, about three-eighths of an inch in diameter, and 
six inches long ; by sUtting one end of it down its middle 
with a saw, for the length of two inches ; and passing a 
binding screw through it, at right-angles to the slit, about 
an inch from the slit end. The screw, acting in a female* 
screw made in one of the jaws of the forceps, and passing 
freely through the widened hole in the other, had a shoulder, 
which pressed upon the outside of the latter jaw, and 
bound them together upon the needle ; which was held in 
two central half-holes, or sUts, made along the middles of 
the flat internal &ces of the jaws. The soUd opposite end 
of the forceps had a hole in its centre, which lodged upon 
the conical end of a screw, passed tightly through a 
screwed, hole made in a block of brass about two inches 
high, which was firmly screwed \o the wooden basis of the 
instrument; and the needle itself passed through another 
hole, of the exact size of it, which was made in another 
block of brass, likewise affixed firmly to the basis. Upon 
the opposite end of the round brass wire, a drill-box was 
mounted, to receive the string of the driU-bow, which was 
hdd in the ri^t-hand, whilst the bars and other pieces 
^wood to be drilled were held in the left; bekig sup* 
ported and guided upon the projecting part of the bask. 
And thus this exceedingly useful instrument was fbrmed 
by the hands of its owner for his particular purposen; 
which indeed it most completely answered. 



( 115 ) 

XXXIL — Onvarious Descriptions of Hollow-Fires, or Blast" 
fumac6Si nnd their Uses. By the Editor. 

WITH FIGURES. 

Iir our last Numberi p. 50, we gave an account of Mr* 
E.Rhbdes's excellent method of freeing steel articleSi 
•ach as razors &c. of their scale or coating, by grinding 
them dry, previous to hardening them. It is^ however, a 
itill better practice to avoid scaling them^ as muck as pos* 
sible, during the whole period of forging diem into shape ; 
and, espedally, to prevent them from coming at all into eon* 
tact with the clinkers, slags^ and other impurities, commonly 
contained in the fuel of the forge-fires. We shall now proceed 
to point out two very successful methods of accomplishing 
Afk latter highly-<lesirable object; the one, by the employe 
itieirt^4$f what is termed ^' the Rollow-Fire,^^ and which is 
Ibrmed upon a large scale^ for the purpose of drawing ou^ 
(>la1ing, or otherwise working into shape, under the large 
forge^ pladng- or tilt-hammers, ingots of cast-steel, broad 
and thick bars of iron, &c. ; and the other, the very judi* 
tioos application of the glass-chandelier drop-pincher's 
blast-furnace, to the heating and working of smaller articles 
of iron and steel, by Mr. George Walby : in both of which 
instances, the iron or steel were heated entirely by the 
fiame produced by the blast from the fuel, in the upper 
part of the bodies of the furnaces ; and without coming at 
all into contact with the]^fuel itself as usual 

Of the Large Hollow-Fire, for Forges. 

' In Plate II. fig. 3. is a section of the large hollow-fire. 
A A the forge^hearth, with an arch B, as usual, under* 
aeath it : over the crown of this arch the blast-rfumace or 
hollow-fire is built,. generally, by the forgeman himself, of 
the large fire-bricks usualfy known in this coimtry by 
the ifame of Wdch-lwrnps^ \sm^iL by Stourbridge or oijieip 
fiee-clay. It may be made ku^gcor or «md|ler^ ;lo9ger or 
shorter, according to the purpose for which it is wanted : it 
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s^iould not, however^ be made wider than will admit of its 
being covered with an ordinary Welch-lump, laid length- 
wise across it : and it may be urged by the blast of one or 
two pairs of large forge-bellows, worked either by a water- 
wheel or a steam-engine, according to the length of die 
furnace. C, is the nozzle of the bellows and the tuyere^ 
D, the aperture on the right-side of the furnace, where 
the coals or coke are introduced, by pushing them in ; 
which aperture is "covered up close above, with other coak 
or coke, so as not to allow of any blast or flame escaping 
there. EE, are two holes, made in the brick at the 
front of the furnace, and upon a level with the forge^ 
hearth, where the fore-parts of the ingots of steel, bars of 
iron, &c. are to be put into the furnace; their hinder 
ends resting upon the hearth. These holes must alwaya 
be stopped as closely as may be, by placing pieces of fire? 
brick in front of them. F, is another hole (or there may be 
two) made in the left-side of the furnace above, to permit 
the blast of heated air to pass into the cavity G, which ia 
formed between the body of the furnace and the wall of 
the forge-hearth; the use of which is, to receive and heat 
the mgots, bars, &c., previous to their being placed in the 
body of the furnace ; by which means considerable time is 
saved, and the fuel economized. In such a furnace we 
have seen bars of iron four inches broad, and half or three- 
quarters of an inch thick, uniformly heated to a clean weld* 
ing heat, for the length of eighteen inches and upwards ! 

In order to clear this furnace of the clinkers, scoria, &c. 
which occasionally form in it, a hole is made through the 
crown of the arch B, communicating with the body of the 
fiimace over it; which hole is filled up with ashes, resting 
upon earth or other rubbish with which the arch itself ia 
filled. Upon these ashes the coals or coke are lodged 
which supply the fire ; and when it is necessary to remove 
the clinkers &c., the arch underneath must be emptied of 
the earth and ashes ; and the clinkers, of course, will fall 
down after them. 
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Of Mr, G. Walby's application of the Gfass^Ckandelier^ 
Drop'Pincher's Blast-Furnace, to the Heating of small 
Steel Articles, &c. 

Mr. Walby * was, many years since, rewarded by t\i6 
Society of Arts &c, in theAdelphi, for his invention of a 
tilt-hammer, to be worked by the combined action of tfai^ 
weight and the muscular power of the labourer employed 
to actuate it ; and he used this tilt-hammer in forging and 
planishing, by a quick succession of blows, his very supt' 
rior steel'trotuels and other articles. He, however, was 
constismtly aiinoyed, from the ill effects of the sulphu^; 
clinkers, slags, &c. in his forge-fire; which frequently, as 
usual, adhered closely to his thin trowels ; and were, un^ 
avoidably, driven into their surfaces, by the action of 
the hammer ; thus forming holes and blemishes in the 
trowels, which no application of the grindstone could 
afterwards obliterate. Having experienced this great and 
Berious inconvenience for, a considerable period, he, lit 
length, luckily thought of applying the glass-drop-pincher's 
Mast-'furhace (which is a small cylindrical hollow-fire) to 
his own purposes ; which, when aided by most ingenious 
elastic steel brushes of his own invention, with which he 
cleared off the coat of scale upon the heated trowels prc- 
Tious to submitting them to the action of the tilt-hammer', 
completely answered his purpose. He has liberally permitted 
the Editor to publish this useful application of a furnace 
which had, heretofore, been mostly confined to the glass^ 
^inch^r's own use, for the good of others : and it furnishes 
a valuable instai^ce of the great benefits which may fre^ 
qoently be derived from borrowing the apparatus or me^ 
tiiods employed in some peculiar arts only, and skilfully 
«mpIoyii^g them in others where their use may be attendM 
with the utmost advantages : and, in fact, it is only by the 
judicious combination of ideas, derived from every pos^ 
5ible source of information, that any considerable iihp^ove^ 

* Formerlj oP Goswell-street-road, London; now rea^iig m tiojrer 
•Street, Islington. ..' ^ .'-'-. I'^f 
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nento in the useful arts can reasonably be expected to 
arise. We may here be allowed to instance an additional 
proof of this remark, in the new applications oftheCQtton- 
spinning-machines to the organzining of silk. 

In Plate IL fig. 4 is a vertical section of this furnace^ 
and fig. 5. a horizontal one, taken at the dotted line a^ 
in fig. 4. The cylindrical part of this furnace, and four 
inches in depth of the cone below the tuyere, is lined wi^ 
Welch fire-bricks, arranged as shewn in fig. 5; every other 
}>rick being entire, and the inner edges of the intermediate 
ones tapered away a little on each side ; the circular ring 
being completed by wedge-like pie(%s filled in between 
them, at their outer ends. The dome is lined with soft 
Windsor fire-bricks, rubbed into shape ; and the whole of 
the interior, which is exposed to the action of the fire, in 
e^ed with a mixture of glassmaker's-sand and.Stour^ 
bridge-clay. It is 15 inches in diameter; having a circular 
evening in the centre of the dome, about one-and-a-half 
jnch in diameter, and a flue leading from it into a chimney* 
The mouth of the furnace was about three-and-a-half leet 
|rom the flo<Mr of the workshop, and no larger thaa.waf 
8t:|ffident to admit the trowels ; and opposite to it^ a hpl^ 
was made in the brick-work, for the point of the trowel to 
lodge in, and keep it firom being burnt or overheated* 
Another flue was made in the brick'-work (which howeveiv 
IS not shewn) over the furnace-moudi, to convey any 
flame &c. which might rush out, intp the chimney. Th^ 
nozzle of a pair of forge-bellows enters the side of the 
ftimace, about six inches below its mouth ; but the wind if 
not directed to the centre, but towarda <>ne side of the 
fiBrnace, ^ shewn in i^. 5 ; thus Ibrmmg a spiral ^ed^y 
in its way to the aperture in the dome, ^ou^ whie^ ^ 
scapes. The furnace is filled up with cQ£d*ai^^ tp wkjiiip 
Bbmt foiu* inchies of the tuyere, resting y^pm ^ east-icf^^ 
f^te sliding in a ^i^me of the nwie m(i<^rial ; ^p^ ^vmg 
to the conical form given to thatpai:t of the furnace^ wl^en 
k h necessary to clear the fiumace of the slag^ clkiken^ A^ 
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whkh accumulate in it from time to timci by only with- 
drawing the iron-^plate, whilst the furnace is at its full hea^ 
the fused clinkers, &c. fall down of their own accord. 
The fiimace id supplied with hard and solid coke, and a 
Utde fresh coal mixed with it, by throwing them into its 
mouth. The outer part of the furnace is built of common 
iHJc&Sy and is bound round with bands of iron, to hold it 
together. 

Jit using this Furnace for CUasS'Pinckingf the solid glass 
cylindrical rods are placed within it, as &r as it will allow; 
and, on becoming heated uiiiformly,- are drawn out, and 
the heated paxts nipped or pinched as quickly as possible^ 
and in close succession, during the continuation of the heat, 
between the moulds contained in the nippers or plyers: 
lund thus a number of small drops, or other similar articles 
of gkl»9, aie pinched, as it is termed, at each heat; after 
which, the rods are agwi committed to the furnace, to be 
heated anew ; and so on, till they are worked-up into the 
desu%d forms. 

The iron sliding-plate was added by Mr. Walby; ds 
biefore Uien the whole of the lower part was filled u]i 
with 6arth and ashes, in a similar manner to the lai^ 
hDllow«^re shewn m fig. 3 ; the consequence of whidh 
was, that he could never clear them away in time for the 
melted slag to follow them; and he had, therefore, to deidr 
^ liKtler away afterwards with much difficulty, as well SHI 
injury to the interior of the furnace. 
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of Soldering. By the Editor. 

WITH A FIGURE. 

HE pewterers have long been in the habit of employi^ 
a blast qf hot^ir, for the purpose of heating and soldering 
the various parts of their articles together with soft solder; 
and with very great convenience indeed; the H&atoi mt 
bdng quite cldan, and not discolouring the parts with 
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The small furnace employed for this purpose, is of a 
round or oval shape, and is formed of an exterior case of 
sheet- or cast-iron, lined with fire-bricks or tiles, and clay ; 
as is shewn in section, Plate 11. fig. 6. It is fed with char- 
coal ; and the air from a pair of bellows is made to enter 
by an iron pipe on one side of it, so as to pass through the 
burning -coals, and to escape through another iron pipe, on 
the opposite side, above, in the heated state. The parts to 
be soldered, having a little oil previously applied to them, 
are to be held in the stream of hot air, until they are be* 
come hot enough to melt a thin slip of soft-solder held to 
them, which flows between, and unites the parts firmly 
together. 

The fusibility both of the pewter and of the solder is so 
nearly alike, that a very little excess of heat would melt 
the pewter articles ; and the workmen are, accordingly, 
sometimes obliged to wet them, instantly on the solder 
flowing, in order to prevent that mischief. 

This ingenious contrivance is, no doubt, capable of being 
used for many other purposes; and^ indeed, a very va- 
luable application of a stream of hot air has been lately 
made by dMr. Bryan Donkin, Civil Engineer*; who has 
taken out a Patent for dressing net-lace, &c. by means of it. 
- This small furnace affords another example of the hollow- 
fire, in addition to the others given in present Number ; 
^|;hough its use is of a totally different nature from theirs. 



XXXIV. — On a new Mode of Embossing Designs on Wood. 
By Mr. John Straker, Redcross-square, Cripplegatetf 

Raised figures on wood, such as are employed in picture- 
frames and other articles of ornamental cabinet-work, are 
produced by means of carving, or by casting the pattern 
in Paris-plaster or other composition, and cementing or 

• Joint Chairman, with the Editor, of the Committee of Mechanics, 
in the. Society of Arts &c., Adelphi. 

t Frc«n VoL XLTI. of the Transactions of the Society for the En- 
couragement of Arts, Manufactures, and Commerce. — The Society votei^ 
its Silver Isis Medal and Ten Guineas to Mr. Strakfer, for his invention: 
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other)iirise fixing it on the surface of the wood. The for- 
. mer mode is expensive ; the latter is inapplicable on many 
occasions. 

The invention of Mr. Straker may be used either by it- 
self or in aid of carving ; and depends on the fact^ that if 
a depression be made by a blunt instrument on the surface 
of wood^ such depressed part will again rise to its original 
. level by subsequent immersion in water. 

The wood to be ornamented having first be^n worked 
out to its proposed shape, is in a state to receive the 
drawing of the pattern : this being put in, a blunt steel 
tool^ or burnisher, or die, is to be applied successively to 
all those parts of the pattern intended to be in relief, and 
at. the same time is to be driven very cautiously, without 
breaking the grain of the wood, till the depth of the de- 
pression is equal to the subsequent prominence pf the 
figures.. The ground is then to be reduced, by planing or 
filing, to the level of the depressed part ; after which, the 
piece of wood being placed in water, either hot or cold, 
the parts previously depressed will rise 'to their former 
height, and will thus form an embossed pattern, which 
may be finished by the usual operations of carviiil|r. 



XXXy. — On the Invention^ Progress, and Advantages of 
the Art of Engraving in Mezzotinto upon SteeL Bij 
Mr. Charles Turner.* 

No. SO, Wa/rren Street, Fitjgroy Square, 
SIR, L&ndm, Oct. 14, 1834. 

The discovery of a method of engraving in mezzotinto 
upon steel may be justly regarded as one of the most for- 
tunate occurrences in the history of the graphic arts. In 
the infancy of this invention, as in that of almost every 
other, difficulties, repeatedly presented themselves; but 

• From VpL XLII. of the Transactions of the Society for the £n. 
couragement of -Arts, Manu&ctures, and Commerce. 

Tech. Rep. Yol y 11 k 
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these have been successively overcome; and the art^ an 
outline of the gradual advance of which I am about to sub- 
join^ may at present be considered as arrived at a state of 
full and vigorous maturity. 

In the year 181^^ that distinguished ornament and be- 
nefactor of his country, the late Mr. James Watt, suggested 
to me the possibility of engraving in mezzotinto upon steel; 
but all the attempts with which I immediately followed up 
the communication were unsuccessful. The hardness of 
the steel induced me to lay that metal wholly aside ; and 
some experiments which I subsequently made upon plates 
of brass were attended with no better results : these latter 
substances were so unequal in their temper, that I found 
them quite unfit for my purpose. 

It was not, therefore, till the very recent date, when 
Mr. Jacob Perkins (whose indefatigable labours and ex- 
traordinary inventive powers are so well known and so 
highly appreciated) had produced blocks of steel soft 
ekiough to receive the impressions of our tools, and form a 
ground upon which we have been able to accomplish every 
thing required, that the art of engraving in mezzotinto 
upon steel can be said to have had its commencement. 

In the month of January 1820, Mr. Say made an en- 
graving on one of Mr. Perkinses blocks, and it was de- 
cidedly the best specimen then produced. In February 
1821, I engraved a portrait on the first steel-plate I ever 
saw. It had been given t6 me by the late Mr. Lowry, 
and it turned oiit so satisfactorily as to meet the approba- 
tion of Sir Thomas Lawrence. 

On the 30th of May 1822, Mr. Lupton received the gold 
medal from your Society, for his admirable performance, 
the Infant Samuel. From the good fortune which has 
crowned the latter experiments, steel-plates have obtained 
a decided preference over those of copper for engraving 
in mezzotinto; and the beautiful specimens now before 
the public> from the hands of Messrs. Ward^ Reynolds, 
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Say, Lupton, and other artists, require only to be se^n to 
be admired. < 

In engravings in mezzotinto upon steel, the tones are far 
better defined than those obtainable upon copper. From 
tlie superior density of the former metal, the clearness of 
the lighter tints is carried to much greater perfection; and,, 
from the same t^ause, the darks have also a deeded pre* 
ference, being distinguished by their superior richness. 
The advantages in these respects are so numerous, that all 
the deficiencies, which were formerly irremediable in mez- 
zotinto engraving, are now entirely mastered; and the 
numerous difficulties, with which the artist was always con- 
tending, completely dissipated : allliough the process is 
much longer and more tedious on steel than on copper ; 
yet, when completed, it is so perfectly satisfactory as 
fully to reward the additional labour. The instruments 
used in engraving in mezzotinto upon 45teel are precisely 
i;he same > as those employed in engraving upon copper. 
When a deep black is required, twice the number of ways 
will be found desirable : from sixty to a hundred ^ill not 
be too many. Steel-plates are now so well prepared, and 
are become so common, that they are easily obtained by 
all who desire them : the best are those manufactured by 
Mr. Rhodes and Mr. Hoole of Sheffield, who have paid 
every attention to rendering them fit for the purpose of 
the artist : they may also -be had of Mr. Harris, Shoe- 
lane, London. 

I believe that I shall not be thought to entertain an er- 
roneous opinion, when I express my belief that it is solely 
to Uie introduction of engraviiig upon steel into this country 
by Mr. Perkins that we are indebted for the present suc- 
•cessful application of the same metal to tlie art of engraving 
in mezzotinto. 

In conclusion, it may be serviceable to add a warning 
and receipt, whidi the novelty of the use of steel in the art 
of engraving somewhat imperiously requires : — Great care 
should be taken to save ,the steel from rust, which is done 
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by warming the plate, and rubbing sheep's suet (from the 
animal) over it, and keeping it near a fire, or in a dry rootti: 
without this precaution much mischief will arise.* 

I am, Sir^ &c. &c. 

To A.Aikin, Etq. See, ^e. ^-c C, TuKNE*. 



XXXVI. — On an improved Steam Culinary Apparatus. 

By Capt. T. M. Bagnold, R.M.\ 

WITH FIGURES. 
Sir, Londcuy May 1 3, 1 824. 

Herewith I transmit, for the opinion gf the Society, 
a model of an improved steam-kettle, which I will thank you 
to lay before them. I have had it in use for upwards of a 
year; and the principle has been adopted by a friendi in both 
cases with tbe most complete success. I am, Sir^ && 

To A. Aikin, Esq, See, ^c. ^c, T. M. BaONOLD. 

Whilst the great . facility, cleanliness, and economy ob- 
tained by the application of steam to culinary purposes 
have been long universally acknowledged, its adoption in 
private families has been greatly retarded, if not prerented, 
by the disagreeable effects of the vapour escaping from 
between the lid and body of the steam-kettle employed. 
Attempts have been made to proportion the supply to the 
demand, by regulating the cocks; but the nicety of adjust- 
ment required, under the constantly-varying pressure, was 
such, that the passage of the steam was frequently shut off 
altogether, and, at the hour of dinner, the viands were of 
course found unaltered. About thirteen months since, I 
fitted up an apparatus, in which I flatter myself that I have 
completely obviated the objection above stated. My im- 
provement in the steam-kettle consists in the application of 
a water-joint, three inches deep, all round the inner and 

* Dissolved ecumtchoue has been advantageously used by Mr. Perkins 
for this purpose : and Mr. Aikin*s Paper on dissolving the caoutchouc 
was given in Vol. I. p. 65. of the Technical Repository. 

f From VoL Xi;iII. cf the Transactions of the Society for the fincou- 
ragemeht of Arts &c. — T'he Society voted its Silver Vulcan Medal to 
Capt. bagnold for this invention. 
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upper rim : this is filled by means of a lip or nozzle attached 
to any convenient part of the outside of the said rim, which is 
perforated to admit the free passage of the fluid: underneath 
this water-joint, a small escapement or warning-pipe, a 
quarter-of-an^inch in diameter, is inserted, which, passing 
through the side of the kettle, is inserted about half-an-inch 
dee}) into a small condensing cistern containing cold water,, 
which cistern is fitted with a waste-pipe at the side to prevent 
too much water being retained in it, and is soldered to the 
kettle by means of a strap of tin at each end, in such 
manner that a plate of air, a quarter-of-an-inch wide, 
or more, is left between the kettle and the cistern: the 
transmission of heat is thus prevented, and, of course, the 
addition of cold water rendered unnecessary, except once 
or twice during the operation. When in use, the kettle is 
attached to the steam-cock by its ground- nozzle, in the usual 
manner : the meats bjeing placed in it, the lid is to be shut 
down, and secured from rising by hooks or hasps, soldered 
for that purpose on the kettle: the rim-joint and cistern 
are filled with water ; and the 3team being turned on, the 
atmospheric air is first driven Qut through the warning- or^ 
escapement-pipe; and when the kettle has attained its maxi- 
mum of temperature, bubbles of steam pass the same way, 
and are condensed. The cock should then be regulated so 
that these last may pass in the sloiuest manner possible ; and 
the cook may rest assured, that whilst any bubbles are heard, 
however slowly they may come over, she has a surplus of 
stea^, and consequently the operation is going on well : if, 
however, from the length of time occupied, the vessel should 
get sufficiently heated to throw off the slightest visible 
vapour^ a dash of cold water in the condensing cistern 
or the rim-joint, as the case may require, sets all to rights 
in a moment. 

On this plan I fitted up a single kettle for fish, a double 
ditto (one standing on the other) for meats and vegetables, 
a double evaporating pan for heating soups, and an oblong 
box containing three small saucepans for gravies, butter, &c.: 
as this last stands on the top of the boiler, and immediately 
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under the chimney, I merely left a small hole, one-twentieth 
oTan inch in diameter, for the surplus steam to escape. 
The lids of the saucepans fit into their respective water- 
joints on the boX; whenever the pans are occasionally re- 
moved, so as to prevent any waste of steam: the soup-kettle 
being double, requires no escapement-pipe, but has a cock 
at the bottom to draw off the distilled water. These all 
stand in a small recess in the kitchen, about three feet deep, 
and are supplied by a cast-iron boiler thirteen inches square 
by eleven deep ; and as the cheeks of the grate are flanged- 
oflT in front at an angle of about forty-five degrees (as re- 
commended by Mr. Stratton), a fire of thirteen inches from 
cheek to cheek Will roast two joints of meat : this, with the 
oven and steam, will, in the most cleanly and economical 
manner, cook provisions for thirty persons, or more, if 
required ; whilst the saving in labour and time to the servant 
cannot be fairly estimated, except by a person who has 
watched both methods with attention. 

Reference to the Engraving. — Plate III.* 

Fig. 7 is an elevation; and fig. 11 a bird's-eye view of the 
steam-vessel. 

Figs. 9 and 10 are an elevation and section of the cover. 

Fig. 8 is a section of the steam-vessel and its cover. 
(The same letters refer to the same parts in all the figtures.) 

a Body of the steam-vessel. 

i A pipe by which the steam is admitted. 

c A channel or hollow ring surrounding the top of the 
fiteam-vessel. 

d A lip for the supply of water to the channel c. 

e A pipe bent at right-angles, opening at one end into the 
steam- vessel a, and at the other end into the small cisterny. 

y A small cistern open at top, having an exit pipe g, and 
attached to the steam-vessel by two thin plates h A. 

i i Handles of the steam-vessel. 
* It the top and / the side of the cover. 

• The Society's Volume being only just published, thirPlate esnnot 
be ghren vntil the emuing Number. 
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XXXVIL — On Warming Manufactories^ by the Heat proh 
duced in Burning Lime. By T, Bewley, Esq, of Mon^ 
trath, Ireland.* 

WITH A FIGURE, 
SIR9 Montrathy Ireland^ March iS^ I8S4* 

As a candidate for the gold medal offered by the Society 
of Arts^ " for a method of heating rooms superior to^ and 
cheaper than any hitherto known or in use, for the purpose 
of. manufactures/' I beg leave to enclose a drawing, accom- 
panied by the required certificate, of a method which I 
have invented for heating my cotton-mill; and which I have 
found, by several years' experience, fully to accomplish 
the important objects required by the Society, of cheap- 
ness and superiority y at least so far as I am acquainted with 
any othe^ method. 

I have to beg of you to lay the enclosed before the So- 
ciety ; and to express my hope, that, upon due considera- 
tion of the plan, description, and observations annexed 
thereto, they may consider me entitled to the high honour 
of receiving their gold medal. 

I am. Sir, &c. 

To A. AiMK, Esq. Sec ^c, ThOS. Be WLEY. 



Description of the manner of Heating and Ventilating the 
Cotton-mill of Mr. Thomas Bewley of Montrath, by means 
of the Burning of Lime. — Plate IIL Fig'. 12. f 

aaaaa Are the several rooms of the building. 

i Is a kiln, in which lime-stones are burned. 

c Is a canopy or cover of cast-iron, placed over the 
kiln, from which proceeds dd, sl cast-iron pipe for carrying 
off the effluvia and smoke from the kiln. 

e The chimney. 

• From Vol. XLII. of the Transactions of the Society for the En- 
couragementof Arts, Manu&ctures, and Commerce.— The Society voted 
its Silver Medal to Mr. Bewley for this invention. 

t Se^ Note at bottom of the preceding page. 
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f The opening of the pipe d^ round the outside of which 
the chimney is well closed in. 

g The opening into the kiln for supplying the stones &c., 
which is closed with a strong sheet-iron door. 

A A Is a brick-wall surrounding the canopy c. 

f Is a covering of bricks, bearing on irourbars on the 
wall A. 

k Is one of several openings at the bottom of the wall h^ 
for the admission of air. 

/ / / / Are apertures in the chimney e^ for the admission 
of heated air into the several rooms: these openings have 
registers for regulating the quantity of hot air to be ad- 
mitted. 

m Is an opening into the chimney e^ and is closed by an 
iron door : this door is only opened before setting fire to 
the kiln, for the purpose of cleaning the pipe (f, which is 
done by letting down a rope, with a weight appended, to 
,which is attached some straw or other matter. 

n Is another opening into the chimney e^ closed by an 
iron door: this also is only used for cleaning the hori- 
zontal pipe d^ which has here a cap or cover that may be 
occasionally taken ofi! 

o Is the eye or aperture at the bottom of the kiln, for 
drawing the lime. 

p An area surrounding the building. 

q A floor or stage for breaking the stones and supply- 
ing the kiln; which is on a level with r, the yard or ground 
outside the building. 

s s The gable-eiid and roof of the lime-house. 
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OBSERVATIONS. 



This method of heating and ventilating is peculiarly ap- 
plicable to manufactories, prisons, hot-houses, and . all 
places where a steady, equable degree of heat is desired to 
be maintained. The lime is drawn from the kiln twice in 
twenty-four hours, (say at morning and evening,) when 
fresh charges of stones and fuel are applied. ' If a still 
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mofe steady degree of heat be required^ the lime maybe 
drftwii three or four times in twenty-four hours, and layers 
of stones and fuel, proportionally thin, put on. It is bbvious 
thait heat is kept up during night as well as in the day-time, 
which is a.matter of great importieince in almost every case 
where heat is necessary; thereby preventing those unplea- 
smt consequences to machinery and materials which are 
often the result' of a change of temperature^ and also the 
loss of time which often occurs in the mornings, where fires 
are to be lighted in the common way. This method is 
particularly pleasant to the working-people, especially to 
cihildren; as, in cold weather, they are always sure of find- 
ing the room comfortably warm on their arrival in the 
mornings, and are thereby induced to an eor/y attendance 
at their respective employments. 

Another very material advantage of this plan consists in 
its great safety: there being no possibility whatever (if the 
work be jiroperly executed) of accident, or any unpleasant 
effluvia from the fire : as it is apjparent, from a view of the 
drawing, that the pipe dd carries off all sparks, smoke, 
smell, &c.; nothing being admitted into the rooms but the 
air which enters at the apertures, one of which is ' shewn 
at &; whence passing over and about the canopy c, and aloi^ 
the outside of the pipe dd^ it is heated to a high degree^ 
and blows ent^with great violence into the different Tooms^ 
at the openings lllL 

Another very important matter connected with this p^an 
of healing is, that the fuel, which is the n^st proper for ulp, 
is of that description which is applicable to ho other pur- 
pose, and consequently cheaper, namely) culm, cinders, &c. 

But the most important quality belonging to this mode 
of heating rooms, consists in its cheapness, or rather in its 
aflfording a profit, independent of the heat. Lime is an 
MTticle everywhere used> and always in demand: it is, 
therefore, to be presumed, there are very few situations m 
which lime ma;^ not only pay the cost of burning, but leave 
a profit on the manufacture. 

Tech. Rep. Vol VIL l 
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For the general purposes of warming and ventilating 
•manufactories See, no more heat is necessary in this way 
than the superfluous heat whicb is unavoidably produced 
by the calcining of the lime-stones. The cotton-miU, to 
which the annexed drawing refers, consists of five rooms : 
the under one alone it is not necessary to heat : the rooms 
are about fifty feet long by twenty broad. The heated air, 
immediately on its admission into the rooms, at the op^a- 
ings nil, frequently raises the thermometer to one hundred 
and forty degrees ; but the general temperature of the 
apartments may be about eighty degrees. The kiln is a 
small one, being only eleven feet deep and seven fe^ tit 
its greatest breadth, the situation not admitting of a larger; 
but it would be advisable, in point of economy, to have the 
kiln deeper. Before the adoption of this plan of heating 
a considerable sum was necessarily expended annually in 
fuel ; but since this method has been applied, so far firoa 
the heating of the mill being attended with expense^ the 
sale of the lime has afforded a profit, not to mention the 
great superiority of this method of heating to that of bunlr 
ing fuel in the common way. 

In situations where lime-stones cannot be had, heatmkf 
be advantageously supplied in this way, for the purpose of 
manufactories, by the burning of bricks, tiles, &c.: in this 
case there ought to be two kilns, communicating each oc^ 
casionally with the same chimney, so as that one may be 
in use while the other is in preparation. 

^ Clay may als6 be in many places burned for the purpose 
of manure with the greatest advantage. 

The application of this plan, of heating and ventilating, 
t6 prisons, penitenti^i^ies, &c. plight b^ attended with many 
beneficial consequences; a^, beside contributing to the 
health atid comfort of the inmates, it might be the mean3 
of usefiil and profitable employment, as all the operaticNo^ 
necessary ar^ within the compasis of moderate abilities. 

ThOS, BiSWLET, 
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KXXYllh^On the Manufacture qf Superior Cutlery tit 

France^^ 

The term Cutler is derived from the word couteau, knifi^ ; 
the manufacture of this article forming a considerable 
branch of this business. Knives receive different deno^^* 
nations^ according to the forms and manner in which they 
are mounted; and a variety of names« according to their 
different uses, which we shall hereafter explain. 

The principal tools required in a cutler's work-shop aref 
an anvil with a bick- or beak-iron at one end of it; its 
form being of little consequence, provided that it be well 
hardened ; — a forge, like that of a lock- or other smith ; 
tongs ; hammers of all kinds f grindstones of various di-* 
mensions; polishers of different sizes ; files; burnishers; 
drills, with bows ; whetstones, and hones, both coarse and 
fine ; large vices, hand-vices; &c. &c. 

The Cutler, however, besides knives, inaked all other 
idnds of sharp and delicate cutting-instruments ; such as, 
razors, scissars, surgical-instrumeiits, &c. 

The goodness of the blades is of the greatest importance 
in the art of cutlery : as for the manner of fitting them up, 
imd ornan^enting their handles, &c. this is entirely matter 
of taste or convenience; of which, nevertheless, we shall oe« 
casionally treat* 

For the larger articles, or common knives, the cutler 
employs moulds, formed of iron and steel welded together; 
either of his own manufacture, or purchased ready manu- 
&ctured, from those who prepare steel. But for all sorts 
of delicate articles, or fine cutlery, he uses steel of varioin 
qualities, according to the nature of his different works. 

An excellent exaniple is afforded in the manufacture of 
ra^sor-blades, which require every precaution and care em^ 
ployed in the manufacture of fine cutlery. It may be 
thought a digression ; but, before we commence this di> 

^' From the DicHonnaire Techmoiotr^iut. 
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scription, it is of importance that we say a word or two on 
the manner in which the cutler's forge should be con- 
structed. I say should be ; for I believe no one has ever 
' before thought of constructing it in the manner about to 
'be described; but which experience has, nevertheless, 
• proved to be Jar superior to any other. 

Under the hood of the same chimney, the cutler should 

be furnished with a forge, like that used by locksmiths, on 

the one side ; and, on the other, with a muSLe-furnace, In 

t this latter furnace he must heat his blade, after he has 

' forged it in the rough at the ordinary forge, and separated 

or cut it off from the bar from which it was drawn out. 

; In this muffle-furnace, also, he heats it, for the purpose 

of hardening and tempering. 

Steel is composed of iron and carbon : the latter sub- 
stance is volatile at a high temperature: and when too 
strongly heated^ that is to say, when the carbon is volatilized, 
the steel loses its nature and its valuable qualities, and 
becomes iron; and the instruments made of it no longer 
possess that keenness of edge which we wish it to preserve. 
It is extremely difficult, in a forge with a naked fire, to 
.avoid exceeding the proper degree of heat ; especililly in 
small or thin pieces, such as a razor-blade; whilst, in a 
^muffle, we may always be certain of attaining and pre- 
serving the proper temperature ; the piece not . being 
•covered by the coals, as it is in the common forge. Cut- 
lers generally use pit-coal ; and this article, at the high 
temperature to which it is carried for steel, furnishes also 
: sulphurous particles ; which uniting with the steel, neu- 
tralize it, and render it brittle : this I have observed, from 
analyzing a razor-blade made of cast-steel, which did not 
contain any sulphur in its original state ; but the forged 
blade contained a considerable quantity, which rendered it 
brittle. 

: The cutlers may nevertheless, as we have before said, 
use pit-coal for their first operations; but when they have 
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drawn down or thinned their steel, to a certain point, they 
diould always finish their work in the muffle.* 

The process of forming the razor-blade is as follows : - 
The cutler heats his bar until it just begins to redden, but: 
far below a cherry -red ;, he forges it until it becomes cold ;.' 
and even after it is cold he continues to hammer it, in: 
order to make the grain of the steel close aiid fine^ and to . 
prepare it the better for tempering.t 

After having formed the blade, he separates it from the • 
bar, and heats it in the muffle to finish it. A good work- 
man never gives it any more than two heatings ; which is 
of great importance, as a greater number is apt to injure 
the steel and alter its quality. We may readily imagine i 
that a cutler seldom forges one blade only, as this would- 
Qot be economical : he therefore prepares a certain num** 
ber in the forge-fire, and finishes them in the muffle ; and' 
i^pes them aftierwards with the file, as we shall hereafter> 
explain. 

The forged blade being brought nearly to the form re- 
quired by the hammer, is allowed to cool completely in 
the ashes, without coming at all into contact with the air :* 
it is then finished with the file, ready for tempering. In 
this operation^ the muffle is still more necessary ; the blade 
is heated imtil it has attained a cherry-red (but this colomr 
must not be exceeded), and then plunged into cold,- clean 
water: the colder the water is, the better tempering the 
blade receives : but care must be taken to plunge the biK^k 
of the blade first into the water, and draw it gradually to- 
wards the edge : this is important ; for if the contrary plan 

* The best workmen in London, in the surgeon Vinatrument and fine- 
cutleiy line, are in the frequent habit of heating their delicate articles 
%n a piece cf gun-bcvtrel laid in the forg^-fire, its back end being closed. 
This is perhaps equal to using a muffle, and is less Hable to crack or' open 
than either a cast-iron or an earthen muffle ; and is a practice well worthjr 
of being more generally adopted. — Editob. 

t Steel yields scarcely at all under the hammer, when it ceases to be 
fed-hot t if,; however, it be annealed^ as recommended in our Articles 
" On Iron and Steely'' in the First: Volume of this Work, it will be foun4 
to stretch and yield considerably in hammering, even when cold.— 
Epitob. 
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be pursued, cracks or flaws wHl form in it Thatparlof 
the blade only which is to be hardened is plunged intd the 
water : and, as the blade is held by that part which is 
mounted to the handle, this part is only plunged in the 
water when the other is nearly cold. The blade is gehdjr 
moved about in the water, until it is entirely cold; and 
afterwards held over the forge-fire for some moments after 
hardening, to warm it, before it is finally exposed to the 
cold air ; lest, by the sudden change, it might crack, which 
frequently happens when this precaution is not taken. 

The blade is tried with a fine file, in order taascertadn 
that it is properly hardened: it is then brightened, previ*- 
ous to being tempered, for the purpose of distinguishing 
what colour the steel takes from the action of the beat, in 
order to give to it a proper degree of strength and elastidty, 
aiccording to the nature of the blade. When Hunitsman's 
cast-steel is used for razor-blades, they must be brought te 
a citron-yellow heat ; but all steel does not require the same 
degree of colour : this must be regulated according to the 
different qualities of the cast-steel : we know that it passes 
dnrough all the following shades ; viz. 1. Yellow, whidh also 
has three distinct shades, namely, straw-coloui*, canary^ 
colour, and citron-yellow. S.Orange. 3. Red. 4. Violet. 
5. Blue. 6. Grey. When «teel has arrived at this lattw 
colour, however little the heat may be increased^ it reddens, 
and returns to its first state, that is, as it ^as before ;hlnr^ 
d^hg and tempering. It is not so with all steel: some 
requires a harder temper, others a soflefr. By a prdct^ #f 
my own invention, I plurify steel, of whiErtever kind it may 
be, so as to give it a superior quality to that possessed 
by it nis^tlirally. I have hete made several pieces of cut- 
lery, presenting an extraordinary tenacity and elasticity, 
idpefior t6 any before obtained, even from the bestst^l: 
nevertheless, I only made use of the seven-star steeL The 
razors made of it, the backs of which were to be polished 
ikc^t-ways, could ilot be acted upon by the polishers, till 
^fter they had been tempered to a blue-colour ; neverthe- 
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less, the blades still preserved a keeaness equal to thoffe 
made with Huntsman's steel, only tempered to a citron* 
yellow. These razors formed a part of the Exhibition^ at 
the Louvre in 18^3: a strong butcher's knife was also ext 
hibitedj which made a thousand perpendicular cuts, of fbiir 
or five lines deep, in an iron bari without being blunted or 
notched. I had also, in the same Exhibition, an elastiq 
knife polished like a lQoking-*glass, which cut iron as a pen^ 
knife woukl cut a pencil ; and was, at the same time, suffi^ 
ciently sharp to shave with : nevertheless, all these instrur 
m^its were made with the seven-star steel, and that not very 
hard; an ordinary file will cut them. I state these facts^ 
to prove that each quality of steel requires a different mar 
nipulation, appropriated to its nature. 

When the blade is tempered, it is passed to the grindr 
stone and the polishers, to give it its finish: the blade 19 
then mounted in a handle of ivory, or more common]^ 
of horn: it is fixed in the handle by a inn whic^i 
forms a turning-joint: this pin is riveted on eacl)i $ide tp 
two small silver eyes : the blade is then set upon tlie oil- 
atone ; and, lastly, stropped upon a leather strap, in order 
to give it the most delicate edge and fit it for use. 

Some cutlers have found means of increasing the vaJw 
of their razors, by giving to the blades an appearance re* 
QemMing the Indian damask. There are two methodjst^ 
producing this damask; either the granular, to repress 
granite, or in ij?regular designs < The method of efiectijntg - 
IMliiire as fi)llo>r :— 

D^nHksh in small whife grains.— The blades are placed 00 
a plate; and after having taken, with the tips of the hajr^ 
6f a small coarse and stiff brush, some drops of oil pre- 
Tioualy spread over the surffice of another plate, ^t is madp 
to fiiU, in small and almcMst impeirceptible drops, upon the 
blades, by rubbing the hairs with a small iron rod. Th^ 
oil fsdls like fine rain 01:1 jthe blades, which are then pla^e^ 
in a third plate, or a ^trough, ivith rai^d edges, iiito which 
nitrfe-aoidy diluted with water, is poured. The acid pro- 
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duces no effect on the parts touched with the oil, but at-** 
tacks alHhe other parts, which receive a greyish* tint The 
Uflides are allowed to remain immersed a sufficient time> 
for the damasking to become apparent; and are then well 
washed with dean water, and carefuUy dried. 

'Damasking in larger designs. — A vessel with a largQ 
mouth, and deeper than the length of the blades, is to be 
provided; then fill this vessel with clean water,^ pouring 
into it a thin coat of oil: plunge the blades singly into this 
vessel, several lines deep, and move them sideways in the 
water, lowering th^m a few lines at each movement 
During its passage, the blade receives some drops of oil 
diffused in the water by agitation, forming a fibrotfis appear- 
ance. When arrived' at this point, it is to be plunged into 
Aluted nitric-acid^ as in the former operation ; thereby ob- 
taitiing a damask of irregular design^j and in larger and 
better forms: but we well know that these damasks only 
exist on* the surface; and are obUterated when the blade 
is ground or polished. * 

* The handles of razors, which we caWframes, are all'formed 
in the same manner: they vary only in the substances 
they are made of, and the manner in which they may be 
bmamented. It is not so with the handles of knives; for, 
independent of the substances used in forming them; they 
also vary as much in their form. These handles diffbr 
from each other, likewise, in the degree of strength neces- 
sary for their different purposes, and' according to the taste 
of the workman : we shall content oin*selves by^ desc4||i|d§ 
those of the two kinds most in use, viz. dinner and clasp- 
knives^. . t * » ^ 

To form dinner>^knives, or such as do not shut up, a small 
tongue (or tangy as it is technically calkd) is preserved at 
the shoulder of the blade; being either a thin piece of 
Square steeh, rather pointed^ and somewhat longer than the 
handle; or sometimes a plate of thin iron, welded to the 
^teel, is substituted for it The handle, of whatever subi 
stance it may be' made, and of whatsoever forihwbii^ 
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ftuddon may dictate, is pierc^, from one end to the othei^ 
with a round hole, rather smaller than the tongue. It ha9 
a ferule of metal at the etid nearest the blade, that the 
handle may not be split. Tlie hole is made sufficiently' 
largcf for the tongue to enter taa certain depth ; and a few 
slight blows with a hammer ^ finishes the fiiting. The 
end of the tongue is then cut off, which projects beyond 
the handle ; and the hole is covered with a small eye of 
metal, the end of the tongue being carefully riveted over it 
But in^ those knives which have not a square tongue, but 
a thm iron plate oidy, the handle is formed in two pieces ; 
one being placed on each side of the phite, so as to coviep 
it; and the whole then riveted together, by three pins^ 
under which small eyes of metal are previously placed. 

The handle of the clasp-knife is composed of sever^ 
pieceis. Between two thin plates of sheet-iron a spring i9 
placed, which is riveted to them, at the end farthest from 
the blade, and also at about the middle of its length* 
These two plates are then covered on their outsides, either 
with thin slips of wood, horn, ivory, tortoise-shell^ modier-* 
of^pearl, &c.; and are ornamented according to the taste 
and £uicy of die workman. These various parts are also 
fastened together by rivets, imder which small eyes of 
metal are placed, made either projecting, or let into the 
handle. The rounded shoulder of the blade has a hole 
made through it, by which it is fixed into the handle,^ by 
means of a pin; and riveted,. like the others. The catch 
of the spring (in the French knives) rests in a gap or 
notch made at the bottom of the back of the blade; and is 
so adjusted, that it retains the blade, firmly fixed, when 
open ; and it also falls into another gap^ which prevents its 
opening, when closed. 

We should exceed our limits were we to enter into 
longer details on the manufacture of knives: there being 
knives of so many different kinds, that it is impossible to 
point out the minutiae of their manufacture : it will there- 
fore be sufficient to describe their forms and uses. 
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Curved or Crooked Knife, is a surgeon's-instmmeiit^ Cqs 
^ttttiiig the fleaby parts, in the amputation of limba. /(%^ 
knife is in the loFm of a crescent ; the blades being alt kitsli 
8even-4ncheS'^nd-ra-half long, measuring only the cbovd of 
the arc which it describes ; but, measuring along the ar-c 
of tile circle )which it forms, it is about eight-incbes-and-a- 
half. The handle is octagonal, formed either of ebooy or 
ivory* 

Straight Knife.'^This isKkewise a surgeonVinstrument^ 
used in am^tatioBS. The blade is about four inohes long ; 
and, at most, fi>iir lines wide near the handle; ^imimshitig' 
towairds the poinl» The handle is octagon, like the prisi- 
^eding. 

Lenticular Knife is a surgeon's instrument, used in !the 
operatk)^ of trepanning. It is composed of « steel rod afcout 
two-i»ches-and-a-half-long : the kn^eis formed at one end 
of the rod, which serves as a handle to it, foxing jbut on 
both dides :: il is one inch long, four inches wide at its Ibase, 
and dsiree lines at its point, which is terminated by alenti- 
Gular button of four lines in diameter, perpendicular to tfie 
blade ; and made flat on one side, and a little convex on 
the other. The back of the blade is well polished, and 
somewhat rounded. 

' The Hooked Knife.-^A surgeon's instrument^ used in 
difficult labours. 

The reader who is interested in knowing the perfeel 
forms of these surgical instruments, and of many odiers 
which we shall not describe, may advantageously cotisUk 
die many modern works on this important art. 
I Hatter's Knives. — The hatter uses two sorta of kni^esj 
to draw off and to cut the hair of the beaver ACi-r-The 
hatter's large knife resembles a shoemaker's kiiife : this he 
uses to puU out the irregular hairs, which he rqects. — ^ 
%h^ other knife resembles a pruning-knife, the edge of 
which is convex on one part : this is used to shave the skini 
in iordei* to preserve the hair^ intended for the manufeoture 
of hats. . 



' Kfdfef&r cutting silvi^^UhfiinFr^\ch pUkiing^-^hk^'w 
formed likQ a poit^lieid table-knifej . but the edge of tb^^ 
blade is blunjty and rounded, thai it may jipt cut the <»ii^ion^ 
as well as the silver, golc^ or other lAetaUeaveis placed:; 
upon it. ^ 

. Hatchifig'knife. — This is a shar;p khife used by the , git 
di^rs atid silverers^ to hatch or cut; the pi^es of metal, that 
the gold and silver may adhere more easily t?^ ^them. This 
khife h^ rather a short and wide bl^de^ 

An infinite number of other instrun^ni^^ ^yhiqb we hav^; 
not describied^ are also called AtuW* Tbe cutler generally 
manuikctur^s thoise ^hich are either made of sted. «llon€^or^ 
of inm and jsteel, and are of a middling size ; or which re^^ 
quir^ pai^ti^lar eate and exactness. The Bmithv howevei*^' 
often maimfactures the larger took, notwithstanding they 
may bear the same names as those made by ^e cutler. 
, The ctii^tler also manufactures kinives with gold or silver 
blades, fer cutting fruit, generally v^d for desserts : tberi^ 
i^ nolihing particular in them,.exeept the ^etal they are tnade^ 
of; but this branch belongs to the trade of the silversmiths. 
i Scissors form likewise one of the paxticular works of ihe 
sutler, consisting of two branches &^tf^ned together neai? 
their middle, by a rivet or screw, on which they are niovedr 
Two. extremities of the branches are made sharjp, and so 
adjusted as to act one over the etiiet, ^d to cut wilh facif« 
lity whatever may be introduced between them. They 
inre, properly .speaking, two levers, moving one over, ijm 
others 

Until the year. 1818, soissars weafe . manu&ctured by 
himd; that is to say, the cutler drew.>them out at the 
forge from a bar of steel, and finished them with the fik^; 
which was tedious, idilBBcult, and expensive* At this pe-^ 
riod, M. Pein presented, iat the Exhibition of the Products 
6flndu5tiy, scissars made entirdy hy wacMneiy, and. of 
rare workmanship. : These scissars were dextrousdy and 
elegantly ornamented in a variety of waySi The English' 
had never introduced into France any thing of the kind so 
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beautiful^ so well finished^ and, above all, at so moderate 
a price. In 18S0, M. Pein explained his mode of mana-^^ 
fisusturing them to the Society of Encouragement He had* 
formed cutters^ which at one blow detached from a lami- 
nated cast-steel plate one branch of the scissars entire. 
By this new process he entirely superseded the labour of 
the forge; and the filer had very little to do. Small, 
newly-invented stamps, also, form the ornaments of these 
scissars; and polishers, adapted to the purpose^ finish 
them at a very small expense. 

Scissars, as well as knives, are differently fo/med, ac- 
cording to the uses they are intended for. — Nail^cissars 
have short blades, an inch-and-a-half in length, at most : 
they should be broad and strong ; and the whole length of 
the branches about three inches long. — Scissars for- cutting 
hair have generally the blades long, with rounded points.-^ 
Mantua-maker* s scissars have generally one blade round^ 
and the other pointed : sometimes, however, both are 
round. — Paper-scissars have very sharp-pointed, narrow, 
and short blades. 

Scissars are likewise made with gold or silver ];^ows which 
have been manufactured by the gold- or silver-smiths; 
which the cutler fits, by rivets, to the ends of the blades ; 
or solders the blades into holes formed at the extremities 
of the branches ; and, lastly, hardens, tempers, and jpolishes 
the blades. 

Rasps, penknives^ pincers, steels to sharpen knives upon, 
corkscrews^ and a thousand other small instruments, are also 
the workmanship of the cutler. He also manufactures a kind 
of corkscrew called drcage, which is extremely convenient : 
it is formed of a common corkscrew, enclosed in a kind of 
cage. The screw of the corkscrew is furnished with a 
kind of key or handle, which is turned round while the 
cage rests on the neck of the bottle ; the cork rising without 
efibrt, and without shaking ; so that if the bottle^ contain 
any deposit, the liquor will hot be troubled. 

[To be continuedJ] 



( 141 ) . 

XXXIX. — On Cutting Crystal and Agate, by Soft Iron. 

By a Correspondent. 

SIR, S2, Old Compion Street^ London, Jan. 1 1, 1826 • 

Some experiments lately published seem to have changed 
the opinion, that the cutting of hard steel by soft iron is 
caused by the heat produced ; but it seems tome, that, iii- 
stead of destroying, they confirm that opinion : for, although 
heat may not soften crystal and agate, yet it will cause both 
of them, and all other similar substances, to crack and fly: 
and if the opinion (universally received) is correct, that 
this is owing to an unequal expansion of the part, then the 
heating, being confined to a small space, may easily be 
supposed to cause small bits to fly out, and thus produce 
the appearance of their having been torn away by the wheel. 

Yours, &c. 

T. Gill, Esq. S. E. A. 
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tuhich have passed the Great Seal since Dec,23y 1824. 

To James Deykin, and William Henry Deykin> of Bir- 
mingham, in the county of Warwick,- Button-makers ; for 
an improvement in the Manufacture of certain Military, 
Naval, and other Uniform, and Livery Buttons. Dated 
Dec. 23, 1824. — To be specified in two months. 

, To Daniel Stafford, of Liverpool, in the county palatine 
of Lancaster, Gentleman ; for certain improvements on 
Carriages. Dated Dec. 24, 1824. — In six months. * 

To Samuel Denison, of Leeds, in the county of York, 

iWbitesmith, and John Harris, of Leeds aforesaid, Paper 

Mould-maker ; for certain improvements in Machinery, 

for the purpose of Making Wove and Laid Paper. Dated 

Jan. 1, 1825,— In six months. 

To Pierre Erard, of Great Marlborough Street, in the 
county of Middlesex, Musical-Instru^ient Maker $ who, in 
consequence of communications made to him by a certun 
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Foreigner residing abroad^ is in possession of certain im* 
provements . on Piano-Fortes. Dated Jan. 5, 182S.-^-^ 
six months. . . 

To Alexander Tillocb, of Islington, in the county of 
Middlesex, Doctor of Laws; for an improvement 4Hr un^ 
provements in tbe Steam-Engine, or in the Apparattiii 
connected therewith ; and also applicable to other useful 
purposes. Dated Jan. 11, 18S5. — ^In six months. 

r To William Henson, and William Jackson, botI|L.of 
Worcester, Lace-Manufacturera ; for improvements ip 
Machin^y for making Lace or Net, commonly called 
Bobbin-Net. Dated Jan. 11, 18S5.^^In six mon^s^ 

To Gdisworljiy Gurney, of Argyle Street^ Hanover 
Square, in the county of Middlesex, Surgeon ; for an im*- 
proved finger-keyw Musicid Instrument, in the use of 
%hich a performer is enabled to hold or -psiAong tibe Noles, 
and to increase or modify the tone at pleasune« Datid 
Jan. 1}, 18^5. — In six months. 

•To Francis Gybbon Spilsbury, of Leek, in the county 
of Stafford, SQk Manufacturer ; for certain improvements 
in Weaving. Dated Jan. 11, 1825. — In six months* 

* To William Hirst, of Leeds, in (he coimty of ,Y6ii, 
Cloth Manufacturer ; for certain improvements in Spinning 
and Slubbing Machines. Dated Jan. 11, 1825. — In six 
months. 

To John Frederick Smith, of Dunston Hall, in the 
^parish of Chesterfield, in the county of Derby, Esq.; for 
certain improvements in tbfe preparation or Manufacture of 
Sliver or Slivers, or Tops, from Wool, or Wool and Cot- 
'tmx^ Qjt other suitable Fi^ous Materials. Dated Jan. 11, 
W^^ — Insixmonifa& 

To John Frederick Smith, of Dunston Hall, Chester- 
.field, in the county of Derby, Esq.; for certain imprwe*- 
nients in dressing and finishing Woollen Cloths. Dated 
,Jan. tl, 1825. — Ip six months. , ' 

To James Falconer Atlee, of March wood, in the qouuty 

of Southampton, Gentleman ; for a process, by which 

Planks and other scantlings of Wood, of every deserip- 

ition, will'be prevented from shrinkir^, and will 4)e altered 

'pnd itoalerially improved in their durability, closeness of 



List cfFtt9nt$ fm New Inventions.'' 140 

graiiv And power of resisting moisture ; so as to render the 
saine better adapted for Snip Building, and other Build- 
ing purposes, for the construction of Furniture^ and all 
other purposes where close or compact Wood is desirable; 
insomuch^ that the wood so prepared will become a new 
article of Commerce and Manofkcture ; which he in- 
tends calling " Condensed Wood." Dated Jan. 11, 1885, 
**^Lfi six months. 

To George Sayfter, of Hunslet, in the parish of Leeds, 
in the County oi York, Dyer; and John Greenwood, of 
<jromersdlU hi the said county. Machine-maker ; for cer- 
tain im^t>vements in the mode or manner of Sawing and 
Cutting Wood and Timber by Machinery. Dated Jan. 11, 
UKiS.~hi six months. 

To Thomas Magrath, of Dublin ; for a Composition, to 
preserve Animal and Vegetable Substances. Dated Jan. 1 1, 
1825. — In six months. 

To Thomas Magrath, of Dublin ; for an improved Ap* 
paratus for conducting and containing Water and other 
Fluids ; and preserving the same from the effects of Frost. 
Dated Jan. 11, 18S5. — In six months. 

To John Phipps, of Upper Thames Street, in the city 

^f London, Stationer; and Christopher Phipps, in the 

parish of Biver, in the county of Kent, Paper-maker; for 

'1^ improvement or improvements in Machinery for Making 

Paper. Dated Jan. 11, 1825. — In six months. 

To William Shelton Burnet, of London Sti-eet, in the 
city of London, Merchant ; for a new Method of lessen- 
ing the Drift of Ships at Sea, and- better protecting them 
in gales of wind. Dated Jan. 11, 1825.— In six months. 

To Jonathan Andrew, Gilbert Tarlton, and Joseph 
Shepley, all of Crumpshall, near Manchester, in the county 
of Lancaster, Cotton-^spinners ; for certain improvements 
in the Construction pf a Machine, used for Tbi*ostle and 
Water Spinning of Thread or Yarn, whether the said 
thread or yarn be fabricated from Cotton, Flax, Silk, 
Wool, or any other Fibrous Substances, of mixture of 
substances whatsoever ; which said improved machine is 
so constructed, as to perforin the operations of sizing and 
twisting-in, or otherwise removing, the superfluous fibres 
from the said thread or ^arn ; and is also applicable to the 



144 List of Patents for. New Inventions. 

purpose of preparing a roving for the same. Dated Jan. 1 1 , 
1825. — In six months. 

To John Heathcoat, of Tiverton, in the county of Devon, 
Lace-manufacturer; fo^ improvements in Machinery for 
making Lace-Net, commonlv called Bohhin-Net Dated 
Jan. 12, 1825. — In six months. 

To William Booth, of Congleton, in the county of 
Chester, Gentleman ; and Michael Bailey, of Congleton, 
aforesaid. Machinist; for certain improvements in Spinning, 
Doubling, Throwing, and Twisting Silk, Wool, Cotton, 
Flax, Hemp, and such like Materials. Dated Jan. IS, 
1825. — In six months. 

To Joseph Lockett, the elder, of Manchester, in the 
county of Lancaster, Engraver to Calico and other Prin- 
terSf and Copper-Roller Manufacturer; for certain im- 
provements in producing or Manufacturing a Neb or Slot, 
in the Roller, Shell, or Cylinder, ' made of Copper, or 
other Metal, used in the Printing of Calico, Muslin, Cot- 
ton, or Linen Cloths. Dated Jan. 14, 1825. — In two 
months. 

To Enoch William Rudder, of Egbaston, near Bir- 
mingham, in the county of Warwick, Cock-founder ; for 
certain improvements in Cocks for drawing off Liquids. 
Dated Jan. 18, 1825. — In six months. 

To William Church, of Birmingham in the county of 
Warwick, Esq. ; for certain improvements in Casting Cy- 
linders, Tubes, and other Articles of Iron, Copper, and 
other Metals. Dated Jan. 18, 1825. — In six months. 

To Francis Melville, of Argyll Street, in thfe city of 
Glasgow, in that part of our United Kingdom of Gireat 
Britain and Ireland called Scotland, Piano-Forte Maker; 
for an improved Method of securing that description of 
small Piano-Fortes, commonly called Square Piano-Fortes, 
from the injuries to which they are liable, from the tension 
of the strings. Dated Jan. 1 8, 1 825.— In two months. 
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XL. — On the Cultivation of the White Poppy, and on the 
Preparation of English Opium, by Messrs. Cowley 
and ^TXiTHHS, Surgeons.* 

WITH FIGURES. 
SIH, ^ Winshiio, Bucks, 

The Society of Arts, &c. having, by the offer, in 1822-23, 
extended their encouragement to the Cultivation of the 
papaver s&mniferum for opium in 1823, we respectfully 
.offer Ourselves as candidates for that premium, having in 
that year collected one hundred and ninety-six pounds of 
opium from poppies growing on twelve acres, one rood, and 
thirteen poles of land. 

The enclosed specimen wiU exempUfy the quality of the 
opium, which appears to be precisely similar to that which 

We.have obtained in the last few years. 

The gteneral system of cultivation pursued by us last year 
was nearly the same as described in the 40th vol. of the 
Society's Transactions.f The intervals between the rows 
were diminished from twenty-one to twenty inches; the 
seed was got in between the 14th of February and the 6tE 
of March ; the crops were very abundant, and the heads 
remarkably lai^e. The interval diminished Ian inch was 
found to afford sufficient room for the people, but not to 
such an extent as to encourage any further reduction. 

One of the greatest obstacles to the cultivation of opium 

♦ From Vol. XLII. of the Transactions of the Society for the Encou- 
ragement of Arts, Manufactures, and Commerce. The Society 'awarded 
Its premium of thirty guineas to Messrs. Cowley and Staines for this 
connnunicatiop. 

t "See Vol. III. p. 166, of the Technical Repository. 

Tech. R^p. Vol VIl. M 
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is obviously the rainy weather which generally prevails 
during the season for its collection. In the last season we 
had scarcely a day without frequent ^howers^ which of 
course carried off a considerable quantity of opium. As a 
preventative from some of the ill eflfects of the weather, we 
derived much advantage from an alteration in the position 
of the blades of the scarificator from the perpendicular to 
an angle of forty-five degrees, the object of which was to 
prevent the rain from lodging upon or entering the incision. 
This intention it was found to fulfil, by forming the upper 
side of each incision into a sort of flap for the protection 
of the lower side. 

We also perceived that it was a omsiderable insprove- 
ment to operate upon alternate rows : we mean, forimstance, 
to scarify and scrape the first, third, fiftk,&c. rows tihrou^ 
out the field, and then to proceed with the second, fourtk, 
Asixth, &c. This was found completely to obviate ike 
waste^ consequences of the ro¥ir8 being wiped 1^ the 
clothes of the collectors. 

For the encouragement of those who may be deterred 
from cultivating opium by a want of resident labourecs^ we 
beg leave to state, that we last year employ^, by .w4y of 
experiment, six migrating Irish, all oi whom were 4ooile^ 
peaceable, and industrious ; they were paid one shiUii^ 
per day, to work eleven hours. We also solicit peraaissitto 
to add, by way of a general guide to such as may wish to 
know how far tjiie cultivation of the poppy can be j&stended 
at any particular place, that our population consists <rf about 
eleven hundred persons, of whom the female poor'a^e aU 
lace-makers; of this number we can bring into the field 
about a sufficient number to collect opium from fifteen 
acres of land ; if we cultivate much more than that quan- 
tity we must do it by the Irish, great numbers of whom are 
every year seeking employment during the ojiium season. 
The greatest number we employed at one time was osae 
hundred and sixty-five. The collection w^ begun July 
21st, and finished August 7th. 
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The fdlowing is an acoonM %if the '6xi>eir^ of eoUecfting 
'liie opium : 

Paid to the labourers 76 5 8J 

Beer consumed by ditto^ 6| hogsheads* • • 17 11 



>■■ ' 



£93 16 8i 

r.. r ■■ 

From the above account it will appear that the expense 
of collecting amounted to 9s. 6|e2. per lb. 

The character of the Engli^ opium continues to be ge- 
nerally approved by the medical profession ; it now sells at 
two shillings per lb. above the best foreign; and we believe 
that nothing -bi^ the carelessness of cultivators is likely to 
bring it into disrepute. One of the most |>Q$iti>^,direjQftions 
given to those employed in collecting ,opium^ should be^ to 
avoi4 the fall of petals, stamina^.&c. into the T^^^ii^f^A 
to take care if an instrument falls to the grpu^ad^ t^at ji|t; bid 
properly cleaned from grit, &c., a small quantity of which 
woidd seriously injure the sample. Whilst every precaution 
is scrupidously observed f^r iasjping the purity of the 
article, we have no doubt the profession will chee^ffully 
continue to pay H corresponding pjice. 

yhe land on which the aboy^-mention^ crc^ W£^ ^^^ 
was in the following state with jjBspect to sucoe^ding crops 
viz..,: ^ ' . 

A. R. p. , ,. . 

4 3 22 had borne in four successive years crops of pop- 
pies with stone turnips after e$u^, f^ off 
with sheep. 

3 3 10 had borne one crop of poppies, succeeded by 

stone turnips fed off with sheep. 

2 31 wheat stubbte, well manured. 

2 3 30 clover ley, well manured : had been twice 

. . ' ■ 

niown. 

A £_ 

12 i 13 

M 2 
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From the apparent exhaastion of the soil, and the sub- 
sequent goodness of the crop on the clover ley, we are of 
opinion that poppies succeed better after clover than after 
any other crop. _ 

. The labourers were paid at the following rates per day: 
— men. Is, ; women, lOd. ; children above ten years of 
age, 6d. to 9d. ; ditto under ditto, 3d. to 6d, The men to 
wQrk eleven hours per day, the women and children ten, 
all being allowed beer twice a day, which was found to 
contribute more to their satisfaction than higher wages 
\ised to do without that allowance. 

We are. Sir, 

&c. 8cc. &c. . 

A.Aikin,E8q. ' JoHN CoWLEY, 

Seeretwryi i^c. S^. Wm. StainES. 

^ P. S. We have endosed a sample of the opium, and an 
improved scarificator, as before named, also a worn out one 
of thesame construction. 



» CERTIFICATES. 

Sir, Winslow, January Zl^ ISii* 

I HEREBY. certify, that, to my knowledge, Messrs. Cow- 
'tey and Staines collected, in the year 1823, one hundred 
and'niiiety-six pounds of opium from poppies of their 
growth: it was weighed in my presence, and was of the 
same quality as the enclosed sample. 
" •' Reuben Stuchbery. 

'J. Aifcin, Esq, 

Secretary fSfc, Sfc, 



2, Netvman^a-rotjpy Lincoln's Inn-JlddSy 
Sir, February Z,IS24, 

r BEG leave to state, for the information of the Society 
of Arts, that I have continued the use of British opium 
during the last year, and up to the present time;, and wiA 
precisely the same results as mentioned in the certificates I 
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have had the honour of forwarding to the Society the two 
preceding years. 

I am. Sir, 

&c. &c. &c. 
A,Aikin,E8q. Thos: Clarke, 

Secretary, Sfc. ifc. Surgeon, 8fC. 



Sir, , Winslow, February 26, 1824. ' 

We beg leave to transmit to you the following accounts 
and observations for the further elucidation of the cultiva- 
tion of poppies, in obedience to the wishes of the Society, 
as expressed in your communication of the 13th instant. 
. A prominent question in your letter demands the nature 
and value of the soil on which our opium has been pro- 
duced. The soil is somewhat varied, but consists in all 
parts of a good loam, from twelve to six inches deep, lying 
mostly upon sand, but in i^ome places upon clay. 

A porous subsoil appears to us as a circumstance of the 
first rate importance, for where it coiisists of clay our crops 
have invariably been inferior to those which have grown on 
such parts as were situated upon the sand, although 
assisted with more manure ; and this too, when, owing to 
frost, no injury could be alttributable to the treading of the 
sheep when feeding off the turnips. So strong, indeed, is 
pur conviction of the ill effects of an impervious subsoil, 
that we have no hesitation in saying, that however good 
the soil, or however dry it may appear, if it be situated 
immediately above clay, no profit can be extracted from it 
by the growth of poppies, so frequent will be the partial (or 
total) failure of the crop. 

Two respectable farmers in this neighbourhood, in con- 
sequence of our reconmiendation, grew upwards of an acre 
of poppies each, and extracted opium from them exactiy 
after our method. The crop was far from good with either, 
and late with both, owing, apparently, to late sowing, viz. 
in the beginning of April ; tlxe general appearance of the 
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plants showing that the soil^ in both cases^ was adapted to 
their flourishing growth. We beg leave to introduce the 
following remarks upon these soils^ as being examples of 
the growth of poppies on two distinct species of land^ each 
different from our own. 

The earth in one case consisted of a free-workii^ grey 
loam^ containing a large proportion of calcareous matter^ 
and lying, in depth about ten or twelve inches, immediately 
upon a rock of limestone. This land is perfectly dry, 
owi^^ probably^ to the existence of a sufficient number of 
fissiire^^ in the rock to carry off the rain ; for^ as is well 
kijkown^ a stratum of limestone is oftect as retentive of water 
as one of clay. This field is considered extremely fertile of 
wheat, turnips^ barley^ and peas. 

(n the other instance the soil lies upon gravel, is of a 
black colour, and contains, a great proportion of vegetable 
mouldy — a kind of earth known to agriculturists in this 
district by the term hen*mould, and, we believe, more ex- 
tensively by the name of rotten loam. The following habits 
are eommon to this variety of soils ;. they work freely, do. 
not bind in dry weather, bear a large quantity of straw 
without a proportionate measure of com, they are sponta- 
neously productive of lactiferous plants, such as sonchus 
asptr, sonchus arvemis, leontodon taraxacum, picris edti- 
oides, 8cc. In the instance of which we are now speakings 
the poppies were sown in part of a bean-fkld ; and the 
cultivator is much pleased to observe that; the crop of wheat 
which is now succeeding both is superior, as respects clean- 
ness and vigour, where the poppies grew, to that which 
follows the beans, a circimistance which has convinced him 
that the poppy is, comparatively, by nO/ means an exhaust-, 
ing crop. We may observe in this place, that each of t^ese 
experimenters is about to sow again for tiiis season. 

The rent of the land we occupy, as seen in the subjoined 
table, you wUl probably accept as an answer to your in- 
quiries as to its value; although we must beg leave to 
observe, that the rent of Western Field is generally con- 



Ik 
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sidered to be double its annual value. The scarcity of 
sQOidy subsoil in this pansh, which is by no means an arable 
one, liaving hitherto been our chief inducement to occupy it. 

We should have remarked^ that a tolerably correct idea 
of the fitness of any particidar soil for the growth of pop-^ 
pies may generally be formed by observing the shape in 
which it produces the capsides of the poppies. On suit- 
able land these generally assume the oblate spheroid form, 
while in unfavourable situations they constantly- degenerate 
into an oval shape, an accident which may usually be 
traced ta disease, of the root; and which invariably dimi- 
nishes the product of opium, and, in a lesser degree, that 
of seed also. 

We annex the two following tables in answer to your 
inquiries for the expenses of the cultivation. They are ex- 
tracted from our books with the greatest care: if any 
sUght inaccuracy exist it will be in the details and not in 
the total, and will be owing to the great difficulty of per- 
fectly separating the expenses of operations in many cases 
concurrent. 

We are. Sir, 

A. Aikin, Esq. &C. &C. 8lC. 

Secretary, if c. GoWLEY & StAINES. 

Table of the expenses of cultivating 12a. \r. 22p. of white, 
poppies, and extracting opium, seed, and extract there- 
from: — 

£. s. d. 

20 0' 

6 2 
18 16 

4 10 

7 
11 10 



• • • • 



Rent of Western Field, 4a. 3r. 22p. 
Twelve poor's-rates for ditto,, Ss. 6d. each 
Rent of part of Shipton Field, 7a, 2r. Op . . 
Twelve poor's rates for ditto, 75. 6d. each 

Bought manure • • • • • • • • 

Carting of ditto, and of poppy-straw dung 



Carried forward £66 17 
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£, s, d. 

Brought forward 66 17 

Ploughing for turnips 7 10 

Harrowing for ditto 10 

Tumipseed 12 

Sowing ditto 3 6 

Hoeing tumipB twice, and partly three times.. • 9 0-0 
Ploughing turnip land, and clover ley for pop- 
pies 9 10 

Raking land for poppies ... • 320 

Drilling Poppy seed and couching 2 8 

Dutch hoeing ditto '• 3 16 3 

Setting-out ditto, and hand-weeding 18 4 

Hoeing ditto twice, and weeding 7 4 

Collecting opium, evaporating ditto, a^d beer. . 103 6 

PuUing poppies with the root 6 6 

Carting ditto to home-close green, and shocking 

them tbei^e« tp dry 6 7 

Picking off the heads, and building the straw 

into a rick 6 18 

Threshing machine, one day 1 1 

Six horses for ditto, one day 1 

Eight men and six boys for ditto 19 

Expense of winnowing seed 7 

Paid for labour, and coals employed in making 

extract 8 10 

Carriage of seed, opium, and extract, to 

London 6 3 

Proportion of charges for making and repairing 

implements, &c 9 10 

£274 1 



/ 
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Table of the produce of the above land, in opium, seed, 

extract, and turnips. 

Opium, 196lbs., at 1/. 10s. 6d. per lb * • . 298 18 

Seed 25 cwt. Iqr. 221b. at 12^. per cwt . . . • •• 16 6 3 

Ditto unsold, about 6 cwt., worth. •••.••••• 3 

Extract, 3811b., at l5.6d... 28 11 6 

Turnips, 10 acres, at 2/. 10s.- per acre.* 26 

£370 14 9 



Additio7ial Remarks by the Editor. 

The Society not having given any representation of 
the improved scarificators with their blades placed at an 
angle of about forty-five degrees, we have thought it de- 
sirable to supply that desideratum, bjj^^ijgyig^rawings 
to be made from the instruments in the Society 's^^Bepo- 
sitory. 

In plate III. fig. 1. represents a section of part of the 
head of a poppy, with a section through the head of the 
scarificator of its real size, as apphed to it, in the act of 
making the incisions ; and by which it will be seen, that 
the incisions all slope downwards. In the former commu- 
nication by Messrs. Cowley and Staines, repubUshed in 
our third volume, from the Society's Transactions, those 
gentlemen recommend "the poppy -head to be taken ia 
the left hand, and, twisting it towards the right, to apply 
the scarificator with the right hand, so as to make the 
incisions, in a horizontal direction, near the top of the 
head, and to a third part of the extent of its circumference, 
in a sunny aspect." 

We beg to refer our readers to the remaining accurate 
detail of the succeeding operations, as given by Messrs. 
Cowley and Staines ; only extracting the above, in order 
to explain the manner of applying their instrument to the 
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poppy-heads, and to shew its superior effect in making the 
incisions, and on which, indeed, so much of the success 
of the practice depends. We shall next proceed to refer 
to the other figures, by the help of which, we trust that 
we shall be able to explain the construction of the scari- 
ficator sufficiently, to enable our readers to make it. Fig. 
2. represents the inner face of the head of the instrument, 
and fig. 3. a aide view of it, and from which, and from 
fig. 1. it will be seen, that the incisions, (made by a watch- 
spring saw, fixed in a frame,) are cut in Unes parrallel 
with the longitudinal direction of the scarificator, and 
obliquely crossing it, at an angle of about forty-five de- 
grees. Fig. 4. repre^nts one of the blades, being a piece 
of watch-spring, broken across at an angle of about forty- 
five degrees, and thelowCT edge ground sharp, and whetted 
as well as the oblique one ; this, and four other similar 
ones, are to be driven into the slits made by the saw, in 
the end of the handle of the scarificator, by means of a 
hammef, the handle being held in a vice, and the wood 
must be closed over them by repeated blows, to retain 
them firmly in their places. Their shaipened points 
ought not to project more than about one thirtieth of an 
inch, lest they might penetrate too deep, and cause the 
opium to flow into the interior of the poppy-heads : the 
remainder of the spring at the back of the scarificator 
may be broken off, by pressing it with the thumb firmly 
down i6 the wood, close to which it wiU break off with an 
even fracture. 

The handles are best made of beech-wood, and their 
general form will be seen in figs. 6, and 6, which are 
drawn to a scale of one-half their real size. The edges 
qf the handle axe rounded off, and they were stated to be 
made by a carpenter, at one shilling and sixpence the 
dozen. 
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XLI. — On an Imprnveti Lathe-Chuck, for holding Cy-^ 
lindrical Metal Rods in, to turn Screws, 8^c, out of 
them. By Mr. Fraser, Philosophical Instrument 
Maker, London ; with an Improvement upon it by the 
Editor. 

with figures. 

The chuck, as made by Mr. Fraser, consisted of a hoUow 
cast-iron cylinder, about fiye inches long,, fitted by a 
screw, upon the mandrel of his lathe ; and having a^ dor^ 
tailed groove made across the opposite end of it, in whicli 
a dove-tailed steel plate was accurately fitted, and could 
he secured in any required situation, by a binding-screw. 
In plate III. fig. 13, is a longitudinal section of the 
chuck, and fig. 14, an end view of it; a, fig. 13, is part 
of the latiie-mandrel ; — b, b, the chuck screwed upon it ; 
— c, the dovetailed-groove ; — d, the dovetailed sliding^ 
plate ; and e> its binding screw ; before the end of this 
screw, however, a metal block, f, is placed, to prevent the, 
screw fbcNSi gaUing the edge of the dovetailed-slide. In. 
this sUde a hole or cavity is formed, having two flat sides, 
meeting at an angle, and a simicircle to complete it ; in 
fact, it ought to be formed in its place in the tethe^ by 
boring or drilling the larger hole, and a succession of 
portions of smaller ones adjoining to it, by sliding t^e 
plate a little between each successive borings until it 
arrives at the smallest, when the sides should be carefully 
filed flat; observing to take the bored marks as a guide 
for th^r accuracy; this plate should then be carefully 
hardened. Various sizes of cylindrical rods may thus be 
held in the cavity of the chuck, from one, as large as it, 
will receive, down to ^ery small ones ; and they are 
pressed into contact with the fls^t sides of the angle of 
the cavity, by the binding-screw g, and held fast. The 
shder d, must then be adjusted, until the cylinder runs 
true in the lathe, and be secured by tightening the 
screw e. 
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The cylinder will thus be held centrally close to the 
slider ; but, as it is only confined within the hole in the 
slider, so it will require much care to preserve it central 
both within and without the chuck ; and it is with a view 
to this, that the Editor has suggested the addition of the 
short hardened steel cylinder h, with a conical cavity in 
it, and which is made to fit accurately a cylindrical hole, 
bored through the centre of the chuck, so as to slide 
steadily backwards and forwards along it ; and it can be 
secured in any required position, by the tightening 
screw f, the cylindrical stem of which passes through a 
longitudinal slit, j*,j*, made in the chuck, and its screwed 
end fits into a screwed hole in the cyUnder h, its flat head 
binding upon the outside of the chuck. 

It is evident that the cone will naturally guide the inner 
end of the cylinder centrally ; and the outer end will, 
consequently, be kept central also ; and, as the cyUnder 
becomes shorter, in turning screws, &c. from its outer 
end ; so, as it is drawn forwards out of the chuck, the 
steel cylinder A, may be made to follow it up, by loosening 
and again tightening the screw i, until the metal cy- 
linder is become short enough not to need its as^st- 
ance. 

This improved chuck will be found much more conve- 
nient, than the usual chucks, having three or four screws 
pointing to their centres, between which the cylinders are 
held in the lathe ; not only as they will be less galled by 
the single screws binding upon them, than when held 
between the points of three or four screws. Nay, we have 
frequently seen a second set of three or four screws in 
the back part of such chucks, employed to retain the 
cylinders central in the chucks, and from the effect of 
which the cylinders must, of course, become still worse 
galled, than when only a single set of screws were employed 
to hold them. 

It is conceived that this improved chuck will also be 
found exceedingly serviceable in holding metal cylinders 
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central, whilst drilling or boring them in the lathe^ and 
which has been a great desideratum hitherto. We intend^ 
in the progress of this work, to afford our readers other 
examples of the application of ccmes to purposes not ge- 
nerally known, but in which they have been found ex- 
ceedingly useful. 



XLIL— On Embanking Land from the Sea, By Henry 
Blyth, Esq. of Bumham, in Norfolk,'^ 

Sir, ' I^niiy January 24, 1824. 

I HAVE great pleasure in forwarding to you the accom- 
panying documents, relative to the embankment of the 
Bumham Deepdale salt-marsh; and in adding my testi- 
mony to the zeal displayed by Mr. Blyth in carrying 
forward a measure of great public utility, in a district 
where fresh marshes are much wanted, not only against the 
formidable obstacles presented by nature, but against the 
prejudices of his neighbours, who entertained groundless 
apprehensions in regard to the result. 

Mr. Blyth's character is so well known as an agricul- 
turifet, that it is needless for me to do more than to recom- 
mend his claim to the favourable notice of the Society. 

I aih. Sir, 

A. Aikin, Esq. ' &C. &C. &C. 

Secretary, fyc. 8fc, Fred. LaNE. 



Sir, BMti^ham, January 21, l^^, 

I BEG leave to offfer to the Society for the encouragement 
of Arts, &c. a claim for the premium offered by them for 

reclaiming land from the sea. 

'I 

• From Vol. XLIt. of the Ttansactions of the Society for the En- 
couragement of Arts, Mannfactiares, and Commerce^ "Hie Society 
awarded its premium of the large Gold Medal to Mr. Blyth, for this com- 
ihuntcation. • . , = . 
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The nmrah on which the embankment was made is si- 
tuated in Burnham Deepdale, in the county q£ Norfolk, 
and contained three hundred and forty-eight acres^ subject 
to the overflowing of tide ordinary spring tides, sometimes 
to the depth of four or five feet, (and with a north-west 
gale of six feet), and intersected with numerous cureeks ^ 
but, being covered with a short sward or turf, affording 
pasturage for sheep during the spring tides, but that only 
in the summer and autumn. 

The embankment was begun in April 1822, and com- 
pleted during the following winter : it is one mile and a 
half long, — its base seventy feet, — height ten feet, — outer 
slope, or face, five feet to one, — inner slope, or back, one 
jdfid a hoJf feet to one,< — top five feet. The embankment 
iucludes a puddle wall, three feet thick, to within a loot of 
the top. There is a foreground of twenty feet betweem 
the foot of the bank and the excavation, and of thirteen 
ieet between the back of the bank and a drain cut paraflel 
with it to convey the fresh water to the sluice. The sluice 
is built of brick, on a platform of wood, with a tumiel fifty 
feet long and five feet diameter, with land and sea doors at 
the respective ends. The bank is all turfed over with four- 
inch flags, with the exception of the top which is gravelled. 
The flags were taken firom the spare.ground outside, which, 
from the irregularity of the boundary, could not be brought 
within the bank, which encloses two hundred and fifty- 
three acres within the drain. 

A great increase of pasture was found last year. Part 
is now broken up, and prepared for being sown with oats; 
part has been sown down with grass seeds, whi(^ are 
growing well; the renis^ning part will be brought to 
tillage as quickly as q^^cun^stances will admit. 

The above embankment was executed under the inspec- 
tion of Mr. Telford, civil engineer. Some land was also 
enclosed in the adjoining parish, under similar circum- 
stances, by the Earl of Orford. 

The highest tides on this coast are with a north-w^t 
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wind. The gale on the 31st October had no effect on the 
bank^ which bids fair to stand against any washing of the 
tides. 

EncloiSed are certificates from two neighbouring g^itle- 
men, well acquainted with the ground in question. 

I am. Sir, 

A. Aikin, Esq. &C. &C. &C. 

Secrettary, ifc. HeNRY BlyTH. 

His Royal Highness the Duke of Sussex was pleased to 
inspect the work, and express his gratification on seeing it 
during its construction. 



CERTIFICATES. 

January 22, 1824. 

I DO hereby certify, that Mr. Blyth, of Bumham, did 
reclaim from tlie sea, and effectually enclose from the over- 
*flowing of the tides, by a most substantial embankment, 
the largest part of the salt marshes in the parish of Bum- 
ham Deepdale, amounting by admeasuremlent to two 
hundred and fifty-three acres. 

William Bolton, 

Rector of Brancaster, 



Bumham, Norfolk, January 22, 1824. 

This is tjo certify, that Mr. Blyth of Bumham did, 
during the year 1822, effectually enclose and secure from 
the overflowing of the fides die greatest part of the salt 
marsh within the parish of Bumham Deepdale, in the said 
ooimty of Norfolk, amounting by admeasurement to two 
hundred and fifty-three acres. 

John GlassIs, 

Rector of Burnham. 
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XLlII.T-O/i the Italian Wire-drawing Plates: and on 
Welding Cast-iron to Wrought-iron, by H. W. Reveley, 
"Esq. Civil Engineer : and the Editor. 

In the article, contained in our third volume, " On pre- 
paring and gilding silver wire/' extracted from the late 
Dr. Lewis's celebrated " Commercium Philosophico TebA- 
nicum,'^ the author mentions that the gilt copper rods 
are first drawn through holes made " in plates of hardened 
steel, with a piece of tough iron welded on their backi?, to 
prevent the plates from breaking;" and are finishjed by 
drawing them through smaller holes made '' in plates of 
a different quality ; those of steel, whether in a hard or soft 
state, being now found to fret the wire, or to raise a bur 
upon its surface, and strip off the gold. The plates for 
this part of the work are brought from Lyons in France; 
the holes are drilled in them here. They are formed of a 
metallic mass, whose composition is kept a secret, but 
whose prevailing ingredient is plainly iron.^' 

We have recently been favoured by Mr. H. W. Reveley 
with an account of the method practised in Italy for 
making their plates, and which is as follows . 

A piece of plate-iron is formed into a sort of shallow box 
or tray, its edges being bent or turned up at a right angle 
all round. This case is then filled with broken pieces of 
cast-iron, and heated to a welding-heat, when it is well 
hammered, and firmly united to the iron. The holes are 
then punched through it from the back, the face of it 
being thus formed in the cast-iron* 

This informiation throws considerable light on the pro- 
bable method of formiilg the Lyons' plates ; and, indeed, 
we know that during the late war considerable quantities of 
cast-iron draw-plfUes were made and sold in this country for 
Jjyons^ 'plates, and fully answered their purpose ! 

Mr. Reveley informs us, that the Italian and the Lyons' 
wire-drawers are continually in the habit of associating 
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togiether. They gave the singular name of Acdajo $alva'* 
tico, or Wild Steel, to this compound of past and wrought*" 
iron. 

It is not the first time that we have known of this union 
of cast with wrought-iron by welding. In the North of 
"Bngland, many years ago/ it was no uncommon practice 
to steel, as they termed it, horse-shoes with pieces of cast-> 
iron at their toes and heeb^ with bits of broken cast-iron 
plates^ generally the backs of stoves or grates broken to 
pieces^ and afterwards to harden them like steel ; and they 
were found to wear as well, whilst the cost was much less^ 
than if steel had been actually employed. 

The working of this cast-iron and wrought-iron in Italy 
IS always done in charcoal fires, which it is essential to no- 
tice. 

We are in possession of some curious particulars, kindly 
furnished by Mr. Reveley on the Italian processes for re- 
ducing the Elba iron ores, either into hard-white pig-iron, 
grey pig-iron, or bar-iron, and which we shall shortly lay 
before our readers. 



XLIV. — Improvement in Drawing Iron and Steel Wire, 

Accident is frequentiy the source of improvement in the 
arts, and this valuable improvement owes its origin to this 
cause. 

The acid liquor used in pickUng iron-wire during the 
drawing of it, requiring to be warmed, ingots of brass, 
Ijring at hand, were accordingly heated red-hot and 
quenched in the liquor ; Jthe consequence of this was, that 
a portion of the copper in the brass became dissolved in 
the liquor, and was precipitated upon the surface of the 
iron-wire pickled in it. 

It was found that the wire thus coated passed through the 
holes in the plates with remarkable facility, it requiring to 
be annealed much less frequently than before, owing» no 

Tech. Rep. Vol. VII. n 
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doubt, to tiie copper preyenting llie action of the piftte 
ttpopL it, 00 OS to gall or fret it, aad, in fact, hAricatingit 
as it were. 

We need hardly add, that this circumstance happening 
m the manufactory of a scientific indiridual, he has atnde 
constantiy availed himself of the use of a weak solution d 
copper in iron and steel wire-drawing. The sKght coat of 
copper is entirely got rid of in the last annealing process* 



XLV. — On the successfud Manufacture of British HaU dr 
Bonnets, in imitation of Leghorn.* 

The two last and some preceding volumes of our Trans- 
actions exhibit the exertions which the Society has made 
in order to introduce the manufacture of hats, bonnets, &c. 
from whole straw, platted in tiie Italian manner. Hitherto 
these articles have been made in this country of wheat 
straw ; but as this material is too coarse in its entire state 
for fine plat, a practice was introduced some years ago of 
spUtting the straw into three or more lengths in order to 
obtain the requisite fineness. By so doing, however, the 
strength and flexibiUty of the straw were so far dmiinished 
as to render the fabrics composed of it whdly unequal to 
^nter into competition with those imported from Leghorn, 
tiie consequence of which has been that the manufacture 
of split straw, which was carried on to a great extent and 
with good profit during the late war, suffered a ruinous 
deterioration when trade returned to its old channels 4m, 
i;he arrival of peace, and conveyed to the English mar]^ 
hats^ &c. of Italian plat far more beautiful and durable than 
those of our own manufacUire. 

Under these circumstances the Society imported and 
distributed seeds of a grass which growd wild in the state 
of Connecticut, U. S., and of the entire stems of which 

* From Vol. XLII. of the Transactions of the Society for the Encou« 
VKfemtnt «f Art», MaanftMAwres, and Commerce. 
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rthr beadtifut jrtat iis hiaite fey fhe^wires and dau^ters qt 
the New Ei^gtshd Ftaiiers.* The Society tJso confetiOT 
ft«ir large mlver medal on Mr. Cobbett, for demonstrating 
ibt poiflsafcilHy of obtaining fine plat of good colour from 
d&e Stents' of some, of our native grasses.f In furtherance 
of this desirable object a premium of the large silver medal 
Of fifteen guineas was ofibred last year to the perspn who 
fihould produce a hat or bonnet made from indigencms 
British grass^ equal in texture and colour to those imported 
ttcm Leghorn. For this premium, during the last session, 
tbere appeared eighteen claimants : to three of whom the 
ftfll premium has been granted, and to others such inferior 
itewairds as their respective specimens appeared to merit. 

The premiutQ 6( fifteen guineas was given to Jjucjf Hcfl- 
ft»fiM// of Keithrop, near Banbury, for two bonnets manUr 
factured by her of the crested dogs*-tail grass (cynosurus 
tristatus). The grass was prepared and bleached accord- 
ihg to the instructions printed by Mr. Cobbett. Up to 
February 1824, it appears, from the accompanying certi- 
fleate, that dhe has made thirty-five ladies' bonnets and two 
genctenen's hats. 

The 'prtTC&ma of Jifteen guineas was given to Mrs. 3for- 
rice of. Great Brickhill, Bucks, for a bonnet made by her 
of crested dogs'-tail grass. 

The premium ^i fifteen guineas was given to Prisdlla 
Swrry of Harpingden, Herts, for a bonnet made by her o» 
meadow fox-tail grass, (alopecurus pratensis.) 

The sum^ *of ten guineas was given to Betty Webber of 
Cktworthy, Devon, for a bonnet inade by her of crested' 
dogi^-tail grass. 

The sum of ten guineas was given to Mrs. E. Mills of 
Bathy for a bonnet manufactui^d by her, as well as for in- 
s^ttcting several poor persoiis in the same art. 

The silver Ceres medal was given to Mary Marshall,' 



* See Vdl. III. p. 163, T^chnical Repoiitoryt 
t Bee Vol. v.. p. 177, Tedmictfl Repository; 
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imstress of Lady Bernard's school at Bandon^ near Cork, 
for a bonnet made by her of crested dog's-tail grass. - 

The sum of Jive guineas^ was given to the children of the 
school at Bandon^ mentioned in the preceding article^ for 
their proficiency in platting under the instruction of Mary 
Marshall. 

The silver Ceres medal was given to Messrs. James and 
A. Muir of Greenock, for a hat face and thirty score of 
fdat of different qualities. From the letter accompanyiiig 
th^ir specimen, it appears that they are endeavouring to 
establish^ on a large scale^ a manufacture of hats platted 
and knit in the same manner as those imported from Legr: 
horn. The material which, in their opinion, answers th& 
best (and of which the specimens sent are formed), is rye 
straw dwarfed by being grown on pjDor land. The platting 
is performed by women and children in the Orkneys. 

The silver Ceres medal was given to Mrs. Mears of Dur-^ 
ley, Hants, for a bonnet of crested dogs'-tail grass platted 
under her direction and knit by herself. 

The silver Ceres m^dal was given to Mrs. Verm of Had- 
leigh, Suffolk, for a bonnet made of crested dogs'-tail grass.. 

The silver Ceres medal was given to Miss Mary JE. 
Qollins of Dublin, for a small hat made by her pf yellow- 
oat-grass, (avenajlavesceju). 

The silver Ceres medal was given to Mrs. Pymari of 
Coombs, Stowmarket, for a bonnet made under her super-* 
intendence, of crested dogs'-tail grass. 

The silver Ceres medal was given to Messrs. Cobbing 
and Co. of Bury St. Edmunds, for two bonnets, a fine one 
made of crested dogs'-tail grass, and a coarser one made, 
of underling wheat. 

The sum of Jive guineas was given to Mrs. E. Bloomfield' 
of Bury St. Edmunds, for a hat made of crested dogs'-tail 
grass. 

The sum of Jive guineas was given to Mrs. M* Michael 
of Penrith, Cumberland^ for a bonnet of grass, in part pro- 
cured from Mr, Gpbbett, and in part prepared by herself. 
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The sum of ttvo guineas was giveil to Jane Hurst of 
Leckhampstead, Bucks, for a bonnet made of bent grass* 

The sum of two guineas was given to the children of the' 
national school at Nunney near Frome, for a bonhet made 
o{csLts''tailgr?ijRs, (phleumpratense). 

All the specimens mentioned above so far resemble 
Leghdm bonnets, that they are made not of split but of 
entire straw; and the pattern of the plat, and mode of 
knitting the edges of the plat together, are the same. 

There appear to be three circumstances on which the 

Value of a Leghorn hat depends. 

First, the fineness of the plat. This depends on the fine- 
ness of the straw; the more slender the straw^ the finer^ 
that is, the narrower, will be the plat, and of course the 
greater will be the number of coils required to form a hat 
of a given diameter. If, therefore, a yard of fine plat were 
as easily made aa a yard of coarse plat, (which probably i» ^ 
not the case), yet, as a greater number of yards will be re-* 
quired for a fine than for a coarse hat of equal dimensions, 
diere must necessarily be a corresponding difference in the 
^ost of manufacture. 

The straw of most of the grasses is more slender than 

that of the wheat or rye employed by the Italian platters, 

and therefore some of the specimens produced in claim of 

the Society's premium are finer than any Italian plat ; but 

extreme fineness can be obtained only at such a 'ii^crifice 

of substance and strength as greatly to deteriorate the value 

of the article. Most of the English specimens, however, 

have sufficient firmness, with a degree of fineness that, as 

far as this character goes, entitles them to rank above the 

average of Leghorn hats. 

The second circumstance to be attended to is the even- 

« 

ness and regularity of the plat ; which depends in part on 
the uniform size of the straw made use of, and also on that 
precision of manipulation which can be acquired only by 
care, and practice, and natural dexterity. In this respect 
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the real Leghorn is very superior to most of the above 
specimwiB^ ahnost ail of which present very obviouB TJBuiar^ 
tions in the size of the plat, an imperfection which will, no 
doubt, be avoided hereafter by a more careful sorting oE 
the straw. 

With regard to the last circumstance, that of colour, 
although considerable differences are observable in the 
colour of Leghorn hats as compared one with anothar, yet 
each individual bat is as nearly as possible of the same) 
tint in every part. Of the bonnets sent in claim of the^ 
premium a very few are uniform in their colour ; and these 
are such as have been subjected only to the most simple 
bleaching process, namely, scalding the grass when fr^h 
gathered, and subsequent exposure to the sun's light, and a 
moderate stoving with sulphur after the bonnet has beea 
made. Several of the specimens sent have been very sm- 
ously injured in colour by the injudicious use of oxali& 
acid, and some are defective from want of sunshine whai; 
the grass was. laid out after beii^ scalded. 

Upon the whole it appears to be satisfactorily proved, 
that the stems of the crested dogs'-tail grass are a mate^ 
rial for plat considerably finer than the average quality of 
Leghorn'; and that the deficiencies in texture and colour, 
of most of the bonnets produced before the Society, are 
only such as practice and experience will shortly r^nove. 

The bonnets themselves, after being exhibited at the 
Society^ rooms, were returned to the several candidates, 
and, in their stead, specimens, a few inches long, weie 
required, in order to be placed in the repository. A &yy 
weeks, or months at the uUnost, elapsed between the first 
sending in of the bonnets and the delivery of the speci- 
mens ; and it is very gratifying to remark that the lattei? 
are all of them very considerably better in evenness of plat 
and in colour than the bonnets to which the rewards w^e 
adjudged. 
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XJ[.VK — QnSilk raised in the Isle of France. By M. dr 

No 1, Lime-8treet'9quare, London^ 
^jH UTarch 1, 1819. 

As the Agents of M. de Chazal, a planter of the Isle of 
France, we herewith transmit a specimen of silk produced 
on his estate in the year 181*7, together with a memoir on 
the silk-worm, and the culture of the mulberry-tree, drawn 
up by M. de Chazal, and certified by the governor of that 
island, which we request you will have the goodness to lay 
before the Society for the Encouragement of Arts, Manu- 
factures, and Commerce, for their inspection, M. de Chazal 
being a candidate for the premium offered *' for the greatest 
quantity of silk, not less than one hundred pounds weight, 

froduced by any person in the Isle of France in the year 
817, from silk-worms bred there." 

We are. Sir, 

A.Aikin, Esq. 8lC. &C. SCC. 

Se^-etary^ifcifc, Mathison, JohNSTON, & Co. 



A suoKT time before the conquest of the Isles of France 
Qnd Bourbon by the British, the French ministry had, 
formed the project of introducing the culture of silk into 
these islands. A sum of money had been assigned to this 
purpose, and the persons to whom the execution of the 
plan had been entrusted^ had already arrived. Froifi 
causes wh^ch have not been explained the attempt failed. 

Sir R. T.. Farquhar having been appointed govempr, 
i;eoewed tl^e attempt. He procured silk-worms' eggs from 
!Bengal» and on the 20th of December, 1815, entrusted 
^em to the care of M. Chazal. By the 20^h of March^ in 
t^e following year, about eighty thoiisand cdocoons had 

* From Vol. XLII. of the Transactions of the Society for the Encou- 
TAgeraent of Arts, Manufactinref, and Gommeree. The Seciely t^MII^ 
largj» 0ol4 Medal to M. Cbavfd, fvf^ his eoiertiomu 
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been obtained, twenty-five thousand of the best of which 
were selected to afford eggs for the next season. The re^ 
mainder of the coccoons beii^ wound off, afforded about 
one hundred and eighty ounces, French, of silk. 

The increa^ of the silk-worm is much more rapid than 
that •f the mulberry, on the leaves of which it feeds. M, 
Chazal accordingly, applied himself strenuously to the 
estabhshment of plantations, partly of the white mulberry, 
and partly of the mulberry of Bengal. The plants were 
put into the groimd at the distance of about three feet 
from each other, and were not allowed to grow to a greater 
height than four or five feet, for the convenien/ce of gather- 
ing the leaves^ . As the plants get old, they will require to 
be cut down to the ground, in order to obtain vigorous new 
shoots, and, in a well-regulated plantation, a certain pro- 
portion will be thus treated every four years. By the end 
of the year 1817, M. Chazal had completed plantations of 
the extent of forty arpents, containing about two hundred 
thousand mulberry plants. 

The warm and generally temperate climate of the Isle of 
France admits of the silk-worms being much more exposed 
to the weather than they are either in France or Italy. M. 
Chazal has therefore adopted the Indian, in preference to 
the European mode of management, as being equally effi-^ 
cacious and much cheaper. 

The houses or sheds in which the silk-worms are kept, 
are composed of lattice-work, plastered over with a mixture 
of clay and cow-dung, and covered with a thatched roof. 
Their breadth is about fifteen feet, their height eight feet, 
and their length is regulated by the number of worms to 
be accommodated, and other circumstances. Inthemiddle- 
is a 'path of a convenient width, and oh each hand are 
tiers or stages of open frames or shallow boxes made of 
bamboo, in which the worms are placed: eight inches in^ 
height are sufficient for each frame, including the space 
between that and the iiext, so that the house contains^ 
twelve stages. Each w<mn when ready to spin, is trans-^ 
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fenred tb a small cell made of platted bamboo, as practised 
in Bengal. 

The worms hatched from the eggs brought from Bengaly 
whether they had suffered from the voyage, from the change 
of climate, or other circumstances, did not attain to the^ 
size natural to them in India, and afforded but litde^M& t 
those of the second generation, however, produced from 
^gs laid by the imported worms, were both larger and 
yielded a better produce of silk both in quantity and qua*- 
lity. The fourth generation appeared to* be perfectly 
inured to the climate and mode of management, and were 
not at all inferior to those grown in Bengal. 

There are five generations of silk-worms annually in 
Bengal. In the Isle of France M. Chazal obtained three 
generations from December to May, and the mulberry 
.affords fresh leaves during the whole year. 

In 1817 M. Chazal, besides distributing silk-worms to 
various persons in the colony, collected more than two 
hundred pounds of silk, of which one bale weighing, net, 
one hundred and sixteen pounds and six ounces, was sent 
to England in the year 1818, and in the spring of 1819, 
M. Chazal's claim to the premium offered by the Society 
was sent in. The want of some official documents, and the 
time required to obtain them from so distant a colony, as 
well as other circumstances, have occasioned the delay ia 
the adjudication of the claim. 



CERTIFICATES. 

These arc to certify that the silk^ of which a sample im^ 
sent to the Society for the encouragement of Arts, was 
brought to England on board H. M. ship Phaeton, in. 
February 1818, under my care,, ^and which weighs on^ 
hundred and sixteen pounds and six ounces ; that it was 
produced in the distriQt of the Plaines of Wilhelms ia the 
Isle ofFrancc, in. the year 1817^ oioder the care and ma- 
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^ageme^t of Mr. Chazal, inht^bitant of ths(t diatriot; fironi 
silk-wonns bred there by him ; and that the aqnexed aor 
^imt of tb^ iQ8(iiag9ment of tbe worms, the cultmitioii of 
^ mulbwry-trees^ aM mode q( feeding, v^ eorveet, aodr 
ngre^ble to wkaA I have mysdf witaesned at Mr, Chas^Ifa 
bafcUatioa. , 

Given under my hand jdiiastzth di^ of Octobery 1818, 
: St. James^street; Westminster, 

R. T. Faequhar, 
Gaijernor andxinamander-m-chiefaj'the 
Isle of France and dependencies^ 



London^ 5th February ^ 1822. 

We hereby certify that our house (then under the firm 
of Mathison, Johnston, and Co.), received by H. M. ship 
Phaeton in the spring of 1818, the undermentioned bale of 
i^ilk from Mr. de Chazal of the Isle 'of France, which we 
verily believe was the produce of silk-worms in that island. 

Mathison, Jenkins, and Co. 

Cha:^-^ne bale of silk, weight, net, 116 lbs. 6 oz. 



SjHR,, l4m€-9irf€t'8qnmte,HFebruarjfyl^S, 

i Hefkbring to our letter under date 5th tebruajy 
1822, respecting silk from the Isle of France, which subject 
is, we understand, soon to be brought before the Society ol 
Arts, we beg to transmit a copy of a letter from Messrs. 
Simmons, Pallister, and £Jo., who undertook to get some 
raw silk made up, produced at Mauritius previous to that 
of which a specimen was sent to the Society, and also a 
small part of the ribbons and sarcenet made therefrom and 
taken, off before the pieces were sent Out to the ialand« The 
sarcenet, as you will observe, has been in use, and conse^ 
<)«iently looks.wom on (me side. 

We sare. Sir, 

J^. Aikins Esq. 8lC. Slc. Slc. 

fi^rttarff, ^. i^.. JMa-^hjsoii, Jej^kiins, anj> Co^ 



. " . (Copy.) 

^ 29, St. PauTa Chnreh Tard, 

Sib, : i7jtkmnA,im* ' 

/ In answer to your enquiiies reepeeting the scones ef 
raw silk from the isle of France^ which you delivered ta 
us for the purpose of manafactaring into an article suitable 
to the nature of it^ we beg leave to state that it is in pro^ 
gress, but not yet in any finished state. The delay is owing^^ 
to the siflt being of a kind perfect^ new to this maikei,* 
and to our mcuiufacture. We first proposed making it into 
an iBtrticle for a dress or gown, but found it would not com- 
pletely answer that purpose, and on consulting some of our 
friends who have had experience in several branches of the 
silk manufacture of thife country, we were advised it was* 
Ae most suitable for silk-stockings, and in consequence 
we sent it to the neighbourhood of Derby, to be prepared' 
for that purpose ; but it has been brought back firom thence, 
as, on closer inspection there, it was found to be much too 
good for stockings ; so much so as by the manufacturers 
to be deemed^ from its fineness, ne^ly fifty per cent, 
superior to what is employed for that purpose. We con- 
cciive, therefore, to use it for that purpose would be rather 
wasting the silk than making a fair trial of its texture, 
quality^ and worth, and it is now preparing in the usual 
winding mills, in order to be woven either into ribbons 
or dress-silks, as may be most suitable to it, after it has 
undergone the usual process of winding, warping, boiling, 
and dying. 

We are. Sir, &c. &c. file. 
(Signed) Simmons, Pallistbr, & Wilkinson. 



• In order to ascertain the quality of M. Chazal's silk, the 
committee directed that the samples sent to the Society 
diould be put into the hands of M^; Winkworth, a member 
and silk-manufacturer. This gentleman, besides carefully 
examining the silk himself, has shown it to some of the 
most eminent silk-brokers in Londt)^, and their jtrint ijfmfm 
is contained in the following letter. 



\ 
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Sir, PaternoMter R^, Janmary 19, 1824, 

1 have examined the silk entrusted to my care by the 
Society, and have also shewn it to some of the most emi- 
nent silk-brokers in London, and we all agree in opinion 
that though there is much room for improvement in the 
quality, it is still a very saleable article in the market^ 
worth at the present time from eleven to fourteen shillings 
per pound exclusive of the duty. There appear to be 
three sorts in the sample, each approximating to filatures 
regularly imported from India, and . it is probable diat the 
persons who superintended the culture in the isle of France 
are well acquainted with the mode ot preparation adopted 
in BengaL I have separated the sorts and attached labeb 
to each, on which you will find the present market prices, 
and the names they would bear if sold by the East India 
Company. 

I shall be happy to furnish you with any farther infor- 
mation that may be in my power, should what I have now 
written be deemed insufficient. 

I am. Sir, 

&c. &c. &c. 

Thomas Winkworth. 



XLVII. — Suggestions for the Improvement of Aerial Na- 
vigation, By a Correspondent. 

Sir, ^ Corfc, Feftniory 12, 1826. 

The accidents that have recently occurred to aeronauts, 
appear to have little eflPect in damping the spirit of enter- 
prise, and as there is little probability that balloons will be 
entirely laid aside, it may be fairly asked, by every friend 
of humanity, whether aerial voyages might be rendered 
less dangerous. Mr. Sadler might have escaped if his 
car had been provided with rods, extending in different 
directions, and furnished with springs ; they might have 
broken the violence of the shock, and might have pre- 
vented his head from coming in contact with the chimney. 
As aeronauts confine themselves merely to the attempt of 
gliding along with a favourable current of wiiid,vnthput 
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any effort to steer or propel their aerial vehicle ; surely an 
^a^ppamtns^lessp. dangerous than the common balloon and 
car, may be constructed.^^ If doth were spread on a very 
Jarg^ frame pf light materials^ it would form a kind of 
parachute^ from the rim of which the car might be sus- 
pended, and this parachute might be supported by a num- 
ber of balloons arranged on its surface. The bursting of 
one or two of these balloons from any accident, would 
not cause the precipitate descent of the entire machine, 
the remainder would prevent it ; and even on the escape of 
the entire gas, the cloth spread on the frame, acting as a 
parachute, might enable the aeronaut to descend in safety 
to the earth. An apparatus, of such easy formation, 
ought to be preferred by every man that risks his hfe for 
the profits of an exhibition. If wings were attached to 
this frame, and worked by cords from the car suspended 
beneath, then indeed there would be some chance of 
moving the aerial vessel,, particularly in a calm. It is ex-r 
traordinary that attempts have not been made in this way,, 
to obtain some controul over aerial vessels. ,A rudder 
could be also attached to the frame, and be worked by 
cords, from the car suspended underneath. To go even a 
step further, the wings and rudder may be very large, and 
their weight may be supported by balloons distinct from, 
the balloons that support the frame and car. By this 
arrangement, wings of any extent could be made to strike 
the air. I should be glad, would any one of your nu- 
merous correspondents endeavour to prove that this ar* 
rangement could have no useful effect, even in a calm, in. 
directing the course of the aerial vehicle. In pointing out 
an error, some new ideas might possibly be elicited, which 
would prove useful to aerial navigation ; a subject, in 
which so little has been done, either, by theoretical or 
practical men. 

I am. Sir, 

Your obedient servant, 

T.GiLL,E,^. J. M.S.. 
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m,^mL—0» Secret Writing. JBy Mb. Thomas Ai.L*o(r, 

of Madras. 

Sir. JBToilfaf, iSf<p.80, 1824. 

Among the numberieaii laTentioiis adopted for Secrti 
Writing, by Cyphers, Symjfathttic Inki^iic. I tliiak; Uif 
plan I haVe used for a considerable time^ in making p^ 
vate notes and memorandumi, will not Ibe deemed alto^ 
|;ether unworthy the notice of the curiomf, aqd pin4)al;)|gf 
pay be of use to some, of your subscribers, fi^Nr whoflf 
pleasurjs, I divulge what haa sqlpng been known only pf, . 

Sir. * - / 

Your yery obedient sqrjrant, , 

Thomas Axlso9. 

T. Gill, E$q. , . . - 

» ■ '' ' 

The secret is shnpty to subMitute the pre<ieding, 6t 
succeeding letter to the one used ; thus^ for the letter i 
substitute h, for b, c ; and so on. The ibUowing is a copy 
of the above letter to you. 

Sir, ' 

' Bjipoh uif ovncfsn^tt jowfoujpot bepqufe g3)s Tfdsfu 
xsjujoh, cz Dzqifst, Tznqbuiftyd j<)lt, &c. J uijol uif c^mbo 
J ibwf vtfe gps b dpotjefsbcmf uj^if jo nbljoh qsjwbuf opuft 
& nihpsboevnt, xjmm opu cf dpotjefsfe bmuphfuifs jobenjt- 
tjcmf, cvu qspcbcmz nbz cf pg vtf up tpnf pg zpvs 
Tvctdsjcfst, gps xiptf qmjbtvsf J cfh up ejwvmhf xibu ifct 
' tp mpoh cffo lopxo pomz up, 

Your yery obedient servant. 

N.B. Always address, and conclude the letter in the 
lisual manner, to preveflt a discovery or giving a key to the 
cypher. 
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XLIX.— *(M the Mdnufatture qf mpenat Cutlery in 

■'/"■''■■■; Ftance^ ]' ^ 

(Contmued from p. 140.) 

Ihavs befbi^ i^ted^ that the t^utler conceak Us rivets 
mtder small rosettes or eyes of metd, made by himself!. 
Far this purpose, he uses instruments of tempered steel, 
termed rosette-pimches. 'He places the thin sheet of metal 
intended to be cut into rosettes, on a flat^aden block, he 
then festa the punch upon it, and, by a blow of the ham-^ 
mer, detaches the rosette. There are also workmen wh6 
are whoBy employed in, this manufacture, but they use 
^ters or punches which act much better, and mor^ 
economically. 

On Polishing Cutlery Articles. 

The culler employs different substances to polish his 
works, known by the name of Poteis; these must gene- 
rally be in powder, and are as follows : 

1. Grindstone-dust; which is found in the trough under 
the grindstone. This is commonly used to remove the 
eoarser irregularities from the surfaces of horn, ivory^ bone« 
tortoise-shell, and the hard woods. 

2. Charcoal of White-wood, for horn, and al^o for some 
metals; it is also frequently employed in substance, or 
without being reduced to powder. 

3. Spanish-White, (Whitening;) used for aU kinds of 
work. 

,5. Pumice-stone is used to smoothen the surfaces. 

6. Emery is principally employed to smoothen metals* 
and even in a degree, to pofish them, according to its 
coarseni^s or fineness. 

7. Putty of Tin, for polishing metals. 

8. EngUsh Rouge, or Crocus Martis; this is particu- 
larly used in polishing steel. 

9. Putty for Steel, either used alone, or mixed with the 
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Putty of Tin, is excellent to polish tempered steel. He 
likewise uses Turkey-oil-stone, or green-stone from Bo- 
hemia, the hamatite, or blood-stone, and, lastly, a steel- 
burnisher. 

To form the handles of his instruments, the cutler em- 
ploys the horns, of oxen, sheep, goats, elks, and stags* 
M. Perret recommends, — 1.. Never to use horn until it has 
been dried for three or four months after being separated 
from the head of the animal. 2. To allow it to dry a still 
longer time after being fashioned (that is» sawn and 
dressed), before mounting it to the work. 

The Indian woods, such as ebony, rose-wood, violet- 
wood, and polixander, and also the French woods, as olive, 
walnut, yew, plum, cherry, &c., also whale-bone, ivory^ 
tortoise-shell, pearl, and bone, porcelain and enamel, mar- 
ble, agate, the aventurine, &c., as well as gold, silver, cop- 
per, and other metals, and mixed metals, furnish infinite 
resources from which to form handles. 

I shall not here enter into the details of all the mani- 
pulations employed by the outlier in his business, but shall 
content myself with giving him a Uttle useful advice. 

The knowledge of making a proper choice of his sted,, 
and of avoiding to injure it in wprking it, isvof material 
consequence to the cutler ; likewise that he forge it dex- 
teroXisly ; that he hardens and tempers it carefully, always 
plunging it into the coldest water he can procure, and 
never gibing to the steel more hedt than is absolutely neces- 
sary ; in this consists all the secret of hardening and tem-* 
pering. He must consequently study the quality of his 
steel in order to work it accordingly; and, above all, he 
should not suppose that '^ no one could teach him anything 
concerning steel P^ This knowledge is more dii£cult to be. 
acquired than is usually supposed; and it may be very 
properly said, that/Ae true theory of steel is not yet known. 

L. 
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L. — Specification of the Patent granted to Samuel 
Hall, of Basford, in the County of Nottingham, Cot- 
ton Manufacturer, for an Improved Steam-engine -^ 
Patent dated April 8th, 1824.. 

WITH J^ PLATE. 

I, THE said Samuel Hall, do hereby declare that the nature 
of my said invention, and the manner in which the same . 
is to be performed, are described and ascertained as follows, 
that is to say. 

The object of my invention is to diminish the quantity 
of fuel required at present in working steam-engines, even 
of the best construction, and thereby to enable those 
persons who employ steam-engines to produce the power 
required by them at less expense. 

My method of effecting this, is by decomposing the 
steam more or less completely in its pass^e from the 
boiler to the working cyli|;ider under a pressure superior to 
that of the atmosphere. The gases or elastic fluids thus 
generated, occupy a greater space at any given pressure 
and temperature than the steam does, by means of which 
they are produced, and being for the most part perma- 
nently elastic fluids, they possess the additional advantage 
of being capable of use at a temperature not higher than 
that of the atmosphere, if required. 

In order to accomplish the above-mentioned object, I 
employ the apparatus which is- described in - Plate V. ; 
RR R R, figs. 1, 2, 3, and 4, is a. hollow cylinder or 
vessel, of cast iron or other suitable material, Jwhich .vessel 
I call the furnace. It is placed in a verticle position when 

Tech. Rep. Vol VIL o 
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ii^ use, and is so closed at its lowest extremity by a plater 
V, figs. 2, 3, and 4, as to be perfectly air-tight, except by 
the orifices herein after described ; two of these, namely one 
in the top and another in the bottom as shewn at Y, and 
Z, fig. 4, are commanded by large stop-cocks, as at J O, 
and 1 6, in figs. 2, 3, and 4, or by valves, or other con- 
trivances, by which the vessel R R R R, may be opened or 
shut in an air-tight manner at pleasure. This vessel is to 
contain the fuel which is supplied through the upper stop^ 
cock I b, figs. 2, 3, and 4, and rests upon a grating of a 
double hopper form, shewn in section in its proper place at 
L, fig. 4, and in a detached state by the perspective view 
of the same at fig. 5- The k)wer stop-cock J C, figs. 2, 
3, and 4, is for th^ purpose of removing the ashes and 
clinkers of the fire^ and neveir requires to be opened ex^ 
cept for this purpose ; another opening Q, figs. 2, 3, and 4^ 
is connected by the pipes N N and M, fig^, 1, 2, and 3^ 
VM& a beHows, or other Uowing machinery,, by which a 
strong current of atmospheric air can be passed through 
tfiefignited fuel contained in, t}ie interior space H,.fig. Ay 
of the furnace,^ wh^iever its; upper stop-cock li b^ is ope% 
and the blast of air may at. any time be shut off by the 
•ock e, in the pipe N, .figs, 1, 2, 3, and 4. - . ^ - 

The fiirn^e, cyUndec,^ or vessel is surrounded by anoth^ 
etteripTjCylinder or oaaing of. cast iron, or other sufficiently 
strong matefial^ which I calltbe hoiler^ as shewn. in sectioA 
«tiD D,£g. 4, idSbsuch jQoann^as to leave a. spaoaiGtiQ^ 
iilli round the> furnace, which spaoe isito be nearfy. fitted 
-with tibe water to be concerted into ste^m^ and on this ac^ 
fliKMr all its joints must be perfectly airrtight. A strong 
«t8&mr-pipe Ki figa. 1> 3^ 3^^ aind 4, fur^shisd with a stop>^ 
cock, as at d, communicates witl^ the upper psurt.ofithe 
boiler^ ii|)aceG> fig«4^ and descaading opens mto the lower 
end of the fiiniacei cylinder at X, about tiw centml |»xt of 
tlie-jbopper^sbaped grating L^ so t^t o^ openingsthe cock 
or. vaiv^.<r^ the steam thai: is in the boiler^ space (r, mil 

fM^ tluroii^ ijie fuel eontain^d in the space M,. and be for 

\ ■ .■ - 
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itie most 'part decomposed into permanently elastic gases, 
Iprhich will with any undecomposed vapour pass through 
the orifice W, in the upper patt of the furnace. To the 
orifice W last mentioned^ a pipe P> figs* 1, 3, and 4, fur-* 
nished with a, stop-cock f, figs. 1 and 3^ is attached, and 
this pipe conveys the permanently elastic gases and vapour 
so produced into the air-tight vapour reservoir Q, figs. 1 
and 3, which should be furnished with a safety-valve as 
at g, and fi*om this reservoir they are suppUed by a cock 
or valve as at "R, to work the ordinary piston of a steam- 
engine cylinder, or in any other way in which such elastic 
gases or vapour can be advantageously used in the manner 
of steam-engines to produce motive power. In order to 
supply the boiler with water, and replenish its waste by 
^^poration, I use a strong cylinder or vessel B, figs. 1 
and 2, which I call the water cistern. This vessel must 
be perfectly air-tight ; it receives its i^upply of water by 
Ihe* cock "C From the upper and lower parts of thf 
watec cistern two strong open pipes, E and F, proceed ki 
an horizontal direction, and open into the upper and lower 
parts of the boiler, space Q, figs. 1 and 4, so t|iat the 
watev in that space will always stand at the same level as 
it does in the water cistenl. The water cistern B is to be 
Deplenished with water when necessary, at its cock ''C, by 
means of a forcing pump, and it has a safety valvt at d^ 
ill die above description, for the sake of simpUcity, onfy 
<me boiler and fiimace cylinder has been spoken of, but 
for the reasons hereinafter slated, it will be necessary to 
have at least two of them, that they may work alternately^ 
luod thus maintain a continuous supply of elastic gases or 
vapour ; but one water, cistern, and one vapomr reservdiir 
will be sufficient to act in common, for two or more fur^ 
naces and boilers, and the figs. 2 and 3, will shew the 
arrangement which I propose, and recommend for two of 
them^ and which is made still clearer by the plan or bird's^ 
eye view at fig. I, in which the dispomtion of the several ^ 
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parts with respect to each other is distinctly shewn/A A A A 
being a cast iron frame or foundation plate^ on which 
the entire apparatus is built or constructed^ and this plate 
may stand on legs oi* pillars, or be otherwise supported at 
pleasure. A curved pipe is also shewn ftt S, by which the 
water cistern and vapour reservoir maybe occasionally con- 
nected by opening a cock at h. 

In order to put in action the above described apparatcTs^ 
I first fill the cistern B with water nearly up to the pipes 
£ E, but the water must never be so high by at least 
three inches, as to run into these pipes, which circum- 
stance may be guarded against by the means in ordinary 
use for such purposes, and which are well known. The 
water flows by means of the lower lateral pipes F F, above 
mentioned, into each boiler. Then (supposing all the stop- 
cocks to have been closed after the boilers have been 
t^harged) I open the upper large cocks of both the fur- 
naces, and through them introduce red-hot coke, charcoal, 
or other convenient fuel. Next I open the stop-cocks e e 
on the blast pipes, and by means of the bellows or other 
blowing machinery cause a full stream of air to pass 
througl^ the fiimaces, (suppljring fuel firom time to timeias 
it is wanted) till the furnaces become full of red-hot fuel, 
and the water in the boilers which surround .them has 
produced steam of the requisite degree of elasticity, as will 
be shewn by the safety valve a, or^byan ordinary high 
pressure steam-guage, which should be applied to some 
convenient part of the apparatus. The elasticity and 
temperature of the steam which will be found the most 
ttdvantageous, can only be ascertained by experience, but 
I bdieve the higher the temperature that can be adopted 
with convenience and safety, the moire advantageous it 
will be. 

, During this time the water cistern and the v?tpour re-^ 
servoir are to be connected together by opening the coct A 
in the pipe S, figs. 1 and 3, so that the latter may be 
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filled with steam of the same temperature and pressure as 
-that contained in the boilers and water cistern. Having 
thus produced steam ready for work, I shut the above cock 
Jk, so as to cut off the said connexion^ and then close the 
cock I 6 at the top of one of the furnaces, and likewise 
the cock' e of the blast-pipe conducting into that furnace, 
and I open those of the steam-pipe K and of the pipe P, 
which connects the furnace with the vapour reservoir ; the 
steam immediately passes into the furnace below the 
grate L, and in ascending through the fuel, which is under 
the same pressure as the steam, the latter is for the most 
part decomposed. The elastic fluids, which are the result 
of this decomposition, pass out of the furnace into the 
vapour reservoir, and from thence into the working cylin- 
der of the engine in order to produce motive power. After 
a time (the length of wljich bears some proportion to the 
pressure at which the apparatus is working, and the mag- 
nitude of the fire and quality of the fuel employed) the 
fuel in the furnace will be so far cooled or reduced, as no 
longer efficaciously to decompose the steam, and in that 
case the cock on the steam-pipe K, and that on the pipe P, 
jrhich leads into the vapour reservoir, are to be closed, and 
the cock on the top of the furnace, and afterwards that on 
the blast-pipe N, are to be opened, when the fuel (fresh 
fuel having been added if necessary) will be again sup- 
plied with air by the bellows or blowing machinery, and 
having become again sufficiently heated, the process already 
jdescrihed is to be repeated. 

. During the preparation for so repeating the operation of 
decomposition, the other furnace is to be working in the 
.same manner. Thus it is obvious, that when the blast is 
turned off from one of the furnaces, it is to be turned on to 
,the other, so that the fuel in this latter will have got up 
.to the working state, by the time that the fuel in the former 
being cooled, down below the working state, requires again 
the action of the blast, or, being reduced in quantity, re- 
<quir^s replenishing. By this arrangement, a constant sup- 
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ply of elastic fluids from the furnaces, in succession^ is i^ 
cured. For the reasons above mentioned, the precise pe- 
riods of alternating the acticm or operation of the furnaces 
cannot be here stated, but will be readily found on using 
the apparatus. 

The ashes, slag, and clinkers, are to be got out by means 
Df proper iron bars introduced up the lower cocks of the 
iumaces ; after which these cocks are to be closed ; and 
whenever fresh fuel is required, it is to be suppUed through 
the upper cocks as before mentioned. 

The apparatus above described, appears to me to be die 
hest calculated to answer its intended purpose ; and al- 
tjiough I do not claim the parts of the apparatus taken se-< 
parately, yet I do claim the exclusive use of them when 
combined or connected together for the purposes above de- 
scribed. The principle being once pointed out, as above, 
of obtaining mechanical power by means of the decompo- 
sition bf steam, many modifications of apparatus fdr this 
•purpose win present themselves to thctnind of a mechanic; 
bfall such, however, as depend upon the application of the 
same mechanical and chemical principles as those applied 
by me, and described in the foregoing part of this specific 
Cfttion, I claim the exclusive use, ; 

Obsermtions by the Patentee. 

Ba^ford, near Ni>tiingham^ 

Dear Sir, Februarif i«, 1825. 

The object of this patent is the decomposition of the siteam 
of a common isteam-engine, between its passage from the 
boiler to the working cylinder, whereby it is partially or 

, wholly decomposed and converted into elastic gases of va- 
rious kinds, according to the fuel or media made use of for 
its decomposition. The specification is general, but claims 
every method whatever of effecting this object. That de- 
scribed in the foregoing specification is very suitable where 

. room is* no object, and where a sufficient number of the 
v^sels for alternating the supply of steam and air to the 
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fuel can be conveniently arranged. But since this emol- 
jnent of my specification^ I have devised various means t6 
be adopted under different circunistances ; where the en- 
gine is required to be compressed in as small a space as 
possible, and the number of vessels of course to be few, 
I do not alternate the supply of air and steam to the fuel, 
but supply them both at the same time, taking care that as 
much air is passed through, as is necessary to keep up its 
combustion and heat, for the decomposition of the steam. 
The air may be supplied by a force-pump, or any other 
means. The atmospheric air is most convenient, but oxygen 
would be much more suitable, if procured at a sufficiently 
small expense and in sufficient quantity. 

I sometimes mix oxides of metals, as manganese, lead, 
&c., or other substances containing oxygen, with the fuel, 
to promote the combustion thereof, for the decomposition 
of tiie stean^; there is an advantage in supplying the ^1 
with substances containing oxygen or wiUi atmospheric air, 
or oxygen, at the time th^ steam is passing through it, 
which has suggested itself to me since I enrolled my speci- 
.ficatipn; for they act on the piston, along with the gases 
produced by the decomposition of the steam, and their 
bulk being increased by an elevated temperature, they as- 
sist in producing motive power. Indeed I have produced 
a certain degree of power even when the supply of steam is 
cut off, by merely forcing atmospheric air through the fuel, 
which may> as before stated, be mixed with substances 
containing oxygen. The oxygen of the atmosphere^ ^pr 
substances containing oxygen, are decomposed by the ftiel; 
the gases thereby produced, and the azote, (which is in- 
creased in bulk by the additional temperature) produce 
considerable power ; but exceedingly less than when steam 
is at &e same time introduced and decomposed, upon the 
principle of my patent. 

Any person desirous of putting in practice my invention, 
may, on appUcation to me, receive my licence and autho- 
rity> on the most liberal ierms. I have no doubt it will 
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prove of the highest importance to steam navigation^ rail- 

wvfs, and in all cases where locomotive or other power is 

required. 

I am, dear Sir, 

Yours respectfully, 

Samuel Hall. 
T. Gill, E$q, 



Ih-^Observations on Breeding and Treating Silk Worms 
in England, by Miss Henrietta Rhodes.* 

Cann HaUy near Bridgenorthy 
Sir, Dec. 22^ 1784. 

In addressing this letter to you with the inclosed hank 
of silk, I believe I deviate from the mocle which your insti- 
tution prescribes, to those who become claimants for the 
honorary rewards which are so nobly distributed to genius 
and industry ; but my attempts have fallen so short of 
what is required by the Society, that I dare not appear 
before them under any of those forms which would indi- 
cate my pretensions to be unequivocal : such however is 
the idea I have formed of their liberal propensity to pa- 
tronize the efforts of persevering ingenuity and laudable 
ambition, that if I shall be found to have succeeded better 
than any one else ; if the specimen of silk I produce, is 
(and I have been so told by many good judges) superior to 
any that has yet been manufactured in England, and equal 
to that which comes from Italy : and if I can prove that it 
is impossible for so large a quantity as five pounds to be 
procured in one year, until plantations of mulberry trees 
have actually been made, I flatter myself that I shall not 
remain undistinguished. 

I will begin from the period in which I first took to feed 
silk worms, as it will serve to shew Iheir prodigious and 

* From Vol. IV. of the Transactions of the Society for the Epcou- 
ragement of Arts, Manufactures, and Commerce. The Society voted it& 
.large SUver Medal to Miss Rhodes f^r these valuable communications, : 
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rapid increase. In the summer of the year 1782, a dcMsen 
and half of silk worms were sent me by a friend who rer 
sided at a distance; I was then totally ignorant of the 
method of treating them, but I preserved them in health, 
and they produced me a great number of eggs. 

In the May following, (1783), I found my stock in- 
crease4 to about thirteen hundred, and I was so fortunate 
as to lose very few during the whole time of feeding ; for I 
had twelve hundred and seventy very fine cones, and they 
produced me near four ounces of silk. I preserved all the 
eggs from these, and on the 12th of last May; placed them 
in the sun, they were hatched in incredible numbers ; and 
by the most acjcurate calculation, I was mistress of more 
than ten thousand ; I fed them with lettuce leaves, for the 
first week, and then from three or four mulberry trees, 
which grew in some adjacent gardens. However, as they 
grew larger, they became so extremely voracious, that I 
felt the most mortif}ring apprehensions lest a famine should 
ensue : and my compassion for the industrious httle ani- 
mals who depiended on me solely for their daily food and 
support,^ was so abundantly excited, that the preservation 
of their lives became an interesting object, independent of 
the advantages I had proposed to myself. I sought after 
mulberry trees with an anxiety I cannot describe, and the 
discovery of a new one was a real acquisition. At length 
my resources were augmented to the number of twelve 
tarees, though some of them were at the distance of ten 
miles from me. To these the kindness of many friend^ 
enabled me to send every day, and the frequency of my 
visits, were visibly displayed on all the trees ; of the truth 
of this you ^ill judge. Sir, when I inform you that a bushel 
of leaves crammed in as close as possible, would frequently 
be insufficient to support them one day. 

Towards the latter end of June, they had attained their 
fuU growth, when an unexpected circimistance, checked 
^ my Ambitious hopes, (for until then I had certainly enter- 
tained the extravagant idea: that I might possibly gain the 
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igolden fleece, which would entitle me to the envied prize) 
^uid deprived me of thousands of my insects* You will 
perhaps recoUect a most awful and tremendous thunder 
Aixmn, which happened about this period^ in the night, 
and which spread a general alarm throughout England. 
On visiting my manufactory early the next morning, I 
found that the lightning had struck several of the pans ; 
for I cannot believe that the noise of the thunder could 
occasion such appeai^ances. A large pan immediately 
4)pposite to the window, containing about five hundred silk 
worms, was full of a liquor as yellow as gold, and all the 
little animals who had been its inhabitants, were dead, and 
as apparently scorched up, as if they had undergone the 
operation of fire ; while others of the pans, had been only 
partially a£fected. I removed all the dead, but my mis- 
fortune did not end there, for three succeeding days pre- 
sented me with such numbers who had equally felt the 
baneful effects of the lightning, that my immense stock 
was reduced to two thousand eight hundred and ninety- 
thrbe : these were exceedingly fine and healthy', and they 
began spinning on the 7th of July. 

During all this time, they had had no other attendant 
than myself, except when the piauois were to be cleaned, 
which was about once a week, and in that office I was 
assisted by a servant. I fed them three times a day widi 
leaves which had been gathered in the morning, and they 
took up so small a portion of my time, that neither my 
amusements, or any oilier avocations, were inteyrrupted 
by it. 

By means of a small and very simple machine, which 
I invented for the purpose of winding the silk, I was ena- 
bled to get through that task very expeditiously. I selected 
two himdred and fifty of the largest cones, and from them 
I wound the sk^n which I have sent you ; its weight is 
three quarters of an ounce and one drachm ; however, upon 
an average, I find that three hundred and sixty cones pro* 
duce an oimce ; for from the two thousand eight hundred 
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and ninety-threei I had exactly half a pound of silk : the 
tvhole is precisely of the same colour, texture, and height 
of gum with the inclosed. 

Of the waste silk with which the cones are surrounded, 
I had somewhat more than a quarter of a pound, and I sent 
it some months ago to Nottingham, to be carded and wove 
into stockings. It was my design to have sent those stock- 
ings also, for the inspection of the Society, but the manu- 
facturer has not yet returned them to me. 
i I am determined to persevere until I have procured a 
su6Scient quantity to make a piece of silk, but the difficulty 
which attends the meeting with food, and the unpleasant 
circumstance of being so veiy troublesome to one's friends^ 
renders it necessary for me to proceed by a slower progress 
than I had hoped for. 

From the recital I have given, it will appear very ob- 
vious, that a numb^ not less than thirty thousand must 
be fed to obtain five pounds of silk : and that the leaves of 
twelve large mulberry trees, (allowing that they were not 
Absolutely stripped) were scarcely found adequate to the 
support of ten thousand* 

- The ease and success with which I managed my manu- 
ftu3tory, will, I think, make it equally apparent, that if it 
be possible by any means to stimulate the spirit of making 
tnulberry {)lantations, that the whole difficulty is overcome. 

The expense of erecting a place for them would be v«ry 
trifling> and from the little trouble I myself exprnenced in 
the management of my ten thousand, I am of opinion that 
two persons would be sufficient to take core of a whole 
manufactory, until they begin' to spin. The period they 
lived with me was about six weeks. The calamity mine 
suffered from lightning, is not to be adduced* against me, 
that was certainly no common occurrence ; and if it were, 
might be guarded against, as mine were in an exposed 
situation. 

Amidst the scarcity of food, which threatened me, I tried 
most of the different leaves to be found in a large kitchen 
garden, but the dUk worm would eat none, except lettuce 
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and spinage; and they perish even on those in a very 
short tipae, owing^ as I imagine, to their moisture and 
coldness. 

The criterion to judge of the goodness of silk is, I have 
been told, by the height of the giunv; that mine more, than 
vies with the Italian silk, in this respect I thus account for : 
in their climate, the chrysalis soon comes to life, and it is 
necessary to destroy them, lest by eating their way out, 
they should injure the silk ; and to effect this, they are 
placed in heated ovens : in ours, where every progression 
is slower, there is sufficient time to wind off the silk, with- 
out killing the chrysalis. I frequently wound the cones 
out of boiling water, placing them afterwards on dry paper, 
and always found that the chrysaUs came to Ufe a&cain, at 
its proper time. ,. 

If^ therefore, the chrysahs could bear so great a degree 
of heat as boihng water, it is obvious that the warmth of 
the ovens, and the length of time necessary to keep them 
there, must greatly injure the strength and glossy hue of 
the silk. But this is not all, for in Italy they suffer the 
moth to jeat its way out of the largest cones, in order to 
have eggs from the most healthy, and thereby lose all the 
silk in those cones. Here the silk may be gather^ as well 
as the moth preserved ; and thus do we possess two striking 
advantages, which amply compensate for the loss of many 
others. Upon the whole I am decidedly of opinion, that 
this great article of commerce, which use and luxury have 
rendered so essential to our. comforts and conveniences^ 
and for which such immense sums are annually sent into 
•other nations, may be cultivated at home with the greatest 
ease, and with the utmost certainty of success. 

You will conceive. Sir, that I i^aust feel a degree of 

anxiety to learn whether I am honoured with any attention 

from the Society; and on' your politeness I presume to 

rely for that information. 

I remain. Sir, 

To Samuel Moore, Esq. Your humble servant, 

Seeretary,tre.lfc. [ . HeNKIETTA RHODES. 
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gllR^ Cunn Hall, August M J 17S5. 

TkTe marks of approbation which the Society honoured 
me with last year, together with your pohte wishes to hear 
from me again, have determined me to communicate the ^ 
success which has attended- my management of silk worms 
this summer. 

I think I mentioned in my last letter that the difficulties 
r had encountered in procuring mulberry leaves, had so 
far checked .the ardour of my ambition^ that I should 
greatly limit the extent of my manufactory another season ; 
I accordingly preserved only one sheet of writing paper 
covered with eggs ; and in order that the worms might 
have the advantage of the hottest summer months, those 
eggs Were not exposed to the sun until the? morning of the 
first of June ; before night, some hundreds were hatched, 
and in a day or two the whole made their appearance. 
Having convinced myself by repeated experiments, that the 
lettuce was the only food which could be relied upon next 
to the mulberry, I had caused some large beds to be care- 
fully cultivated ; and it now remained for me to make trial 
how long they would subsist upon these without injury to 
their growth, or the produce and texture of the silk ; they 
were so extremely fine and healthy, that I fed them solely 
with lettuces until the 24th of June, a lunar month within 
four days, and more than double the time they used to be 
Jkept frcMn the leaves of the mulberry tree. 
, In less than a week after their change of food, they be- 
gan to spin, and I had tibie pleasure to observe that the 
cones were as fine and firm as any J ever had. 

By the latter end of July, the whole business was com- 
pleted, and I had wound exactly four thousand cones, 
which produced me eleven ounces of silk, precisely the 
same as the specimen you have seen. I am tempted to 
entertain very sanguine hopes from the discovery that the 
silk worm will subsist so long a period of its little life, on 
an indigenous plant so easily procured ; the more especially 
80, as I did not lose a dozen during the whole tkne of their 
feeding, and can demonstrate that the cones were not infe- 
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rior in size and weight to those which have been manufac-* 
tured in Italy. 

Mrs. WiUiams, in the account she has given of her 
management of silk worms^ (see the second Vol. of the 
Transactions, page 163.*) asserts, that two hundred and 
forty-four, produced near an ounce and half of silk. Upon an 
average I have collected no more than one ounce from three 
hundred and sixty of mine ; but this apparently material 
difference between us, will be found to exist only in the 
statement of facts. 

Conceiving that the premiums offered by the Society ^ 
extended merely to that silk which may be manufactured 
without carding, I held it incompatible with my ideas of 
truth and candour, to bring the waste or carding silk, into 
the account, otherwise I should at all times have been able 
to double my quantity. For the loose silk which you 
must strip from the cones before you begin to winct^ 
together with some that will remain round them at the 
last, notwithstanding the utmost care, is nearly one-third 
more than that which I have understood to come under 
the denomination of merchantable silk ; and thus this year 
I might have boasted of twenty-five* oimces instead of 
eleven, if, like Mrs. WiUiams, I had included the silk for 
carding. 

In a treatise which lately fell in my way, addressed to 
the trustees for estabhshing a silk manufactory in Georgia^ 
the authQf,+ who seems perfectly well informed on the 
subject, tells us that the cones in general are found to con-^ 
tain three hundred yards of silk, whieh weighs no more 
than two grains. Happy to meet with a piece of infor- 
mation which would enable me to ascertain the degree of 
perfection I had brought the silk worm to, I measured 
the silk from one cone with the most critical exactness^ 
and found it contained four hundred and four yards, which 
when dry weighed three grains ; and this was from one erf 
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the worms which fed only a week upon mulberry leaves* 
I must^ however/ acknowledge^ that although this cone 
exceeded the given quantity in weight and measure, that 
all were not equally fine, and that I pursued the thread 
through all its intricacies with a most persevering patience* 

Mrs. Williams's observations on the various kinds of 
leaves they will eat, admitting their truth, can never be of 
the least utility, unless to gratify the curiosity of the spe^ 
culative. philosopher. She talks of gathering cowslip leaves 
in October, but they vegetate luxuriantly only in the spring ; 
and, neither could they, nor the leaves of the blackberry, 
even then be procured in sufficient quantities to serve a 
manufactory. Of the young leaves of the elm I myself 
made trial, to the destruction of nine worms out of twelve, 
which I gave them to. The remaining three I rescued 
from the same fate by giving them the mulberry leaf; but 
they never recovered their strength sufficiently to form a 
con^. ' 

I sdso adopted the ingenious hint of the Honourablef 
Daines Barrington, anid collected those kinds of leaves 
which were similar to the mulberry in taste and appearance : 
such as the nut, currant, lime, kidney-beans, strawberry^ 
ehesnut,' vaspberry, 8cc. &c*, but none of these would do^ 
The cabbage leaf, (of which I was induced to make trial/ 
because it is made choice of by ^ our common caterpillar) 
was pjreferred to either of these, though sparingly eaten of; 
and I had no wish to try the effect of their continuance at 
this food, as the smell would render it unfit for a large ma-» 
nu&jctory. / A female friend of mine, who had kept silk 
worms, jn^ny years ago, assured me that they devoured 
ash leaves with great avidity; and a gentleman of my 
acquaintance likewise told me that his sister used to give 
them vine leaves. The latter mine would not venture to 
begin upon, and of the former they were satiated at one 
meal. 

Mr. Barrington suggests that it might possibly be disco- 
vered what leaf tile silk worm would live bestupon, if we 
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were to observe what infiect made the mulberry its sucee^ 
daneimi ; it hias therefore escaped the notice of that learned 
investigator into the phenomena of nature, that no oth^ 
insect whatever will feed upon the mulberry leaf, or is even 
found upon it. I speak from my own observation, and 
from the experience of three years, in which, during the 
time I made use of the mulberry leaves, a bushel at least 
have passed through my hands in a day, and I never yet 
found a single insect amongst them, or a leaf which had 
the smallest part eaten away. 

Until the last rain fell our fruit trees, and even the more 
lowly vegetables, were covered with myriads of insects, the 
mulberry alone remained sacred from their depredations* 
As this circumstance is curious, Mr. Barrington will, per-^ 
haps, thank you for the information. Indeed, every think- 
ing mind will find new cause from it to adore the goodness 
of the Great Creator, who, in His wonderful economy of 
nature, has thus bountifully secured food to the reptile 
whose labours were to be of service to man. 

I cannot agree with Du Halde in thinking that noise is 
at all prejudicial to the silk worm. Mine were so situated 
that they were exposed tp all the sounds incidental |to a 
coi^ntry town, from the barking, of dogs up to a family 
concert, and Lam sure they never were visibly affected by 
either. They certainly have but one night and one day 
throughout the whole of their existence. They eat perpe^ 
tually, from their first appearance, until they become^chry- 
saUses, which I imagine to be their only state of rest. If 
properly secured ixonx birds and those inseacts which make 
others their prey, they do not appear liable to any dangers 
except that of lightning, and perhaps this they share in 
common only with other tender animalculse. The effect 
which we commonly attribute] to thunder storms, that of 
insects being washed from trees by rain, has more probably 
its cause in lightning, which, on the principles of elec- 
tricity, must destroy millions. 

Mrs. Williams thinks that the silk worm wastes- its silk 
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by being moved incautiously ; but a power of throwing out 
a fine thread, in its veiy early state, is enjoyed also by- 
various other insects, and was given, no 4ou]iE)t, by Provi- 
dence to prevent the extinction of the whole species by 
violent rain or wind ; by this threcul they will hang sus- 
pended and resist a torrent of water, unless lightning snap 
the web, togeflier with their lives. The Silk Worm; how- 
ever, loses' this property with its fil«t cbat; for it is tb^ 
able to crawl with celerity, and provide for its own sAftty. ; 

I am very far from thinking it impossible to procure two 
crops of silk in a season in this climate ; the attempt, how- 
ever, cannot be made with success, until the planting of 
mulberry trees has engaged the attentibn of the nation; 
and I should rejoice greatly to see that ' once more becomer 
a matteil of royal consideration. So trifling' a number aei 
two or^diree hundred may be reared almost i» any seadoh ; 
.Imt I allude to a manufectoiy' of such extent as might 
afford other gratifications besides those of curiosity. 

I have scaxcdya more predominant wish at present than 
t^iat of being able to produce the first quantity you propose, 
five pounds in one year f and T have actually, preserved 
eggs to supply me with thirty thousand worms.; this idea, 
however, T never could have entertained, had L not arrived 
at' the ^ediaiiity oi their living sipon lettuce leaves for so^ 
loiig a period; and circumstances must still determine the 
completion of my plan. ^ 

liitherlo I have been able to conduct llie whole myself, 
bat if I pursue my design, I must call in assistance, and 
devote much more time to the superintaidence of ^ the 
business. 

' If my scheme is' carried into execution, the eventual 
su<lce8sof the enterprise shsdl becommunicated to you;^Sir, 
by 

Your most obliged, 

humble servant, 

r HeNKIETTA Eh6©M. 

Tec*. Jfey, Vol. V«. p 



194 In^mvemerUs in English Cutlery. 



LII.— 0« Improvement^ in the Manufacture of English 

Cutlery, By the SlDitoH. 

WITH A FIGURE. 

We are here entering into a wide field of improvanenta, 
and trusty yrom our j^actical experience^ that we shall be 
able to throw considerable light on the subject. 

On an Improved Cutler* s Mill, 

Mr. Stephen Hook, (oaxkerly from Sksffield, but, for 
many years, well known «ra celebrated manabcturer oi 
mtperior engraver^s took, &e.» in tkia metropolta ; has 
adopted the foilowing^exoellent iin{Nro¥emfint upon the Jong-- 
wheel, as it IB teimaed^ empteyed 1^ tiie cutkrs in genenyi^ 
in town.. 

Instead of driTuig his grindstoneB, Sic. iminediately from 
tjbe long-wkeely as usual >; he faaa adopted two intermediate 
hamd-^wheeh, one smaller than the other> but upcm the saine 
axitk His long-Aoheel is six feet diameter ; ir<Hn which a 
band (passes to one of the intermediate, band- wheels^, of 
^btaen inches in diameter ; and another band from the 
odier intermediate whesl^ of four feet in diameter^ to the 
pulley upon the axis of his grindstone, &Ci 

In diis mannelr^ he gains as great a velocity in Us grind- 

. stones, giasU'-wheels, S^. as though they were driven by the 

power of lA water-mdll or steam-engine; a matter of the 

highest importance to good workmanship. 

'■ His long^whe^ has a craidc of about sixteen inches radius 

. i» turn it bjfj; a»d the aads of it, es well as diose of the 

intermediate wheels, and grindstones, &c., have conical 

pivots, turning in hoies made^ in Uocks of lignum-vita, and 

which, he finds to be a grea4; improvement over the necks, 

or c^^iadrioal pivots^ commonly used for long-wheels ; as, 

before he adopted the conical pivots, it was more than a 
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man well could do, to turn his mill ; but sinee then, it is 
driven with great ease. 

His long-wheel is loaded dose to the rim or peripherj^; 
with pieces of cast-iron, about three-quarters of a hundred 
weight in the whole, equally balanced aroimd it, to give it 
the necessary momentum; and a pulley of ten inches in 
diameter, is placed on the intermediate axis, to drive his 
grindstones slowly when racing them, as it is termed. 

We can confidently recommend this excellent arratig^ 
ment, to all concerned in using the long-wheel, for grinding^ 
pdisfaing. Sec. 

Of Improved Glaze-wheels or Ghzers. 

The London cutlers mostly employ glaze-wheels, made 
(tf two thicknesses of solid planks of maliogany^ glued to^ 
gether, but which are very apt to get out of round, owin^ 
to the different natures of the grain of the wood, end-ways 
atnd long-ways^ 

' The best glaze^wheels are made of pieces of alder, so 
colnbmed, that the peri|^eries of the glaze-wheels are formed 
of them, with their grain laid end-ways*. A convincing 
proof of liieir excellenoe was witenessed lately by tlie editor, 
in seeing one made for Mr. Hoole, under the direction of 
fa^s late fathisr, upwards of fifty years since, now in perfect 
order, and highly valued by Mr. Hoole. 
' 1%e cicmstrttction of lliis glaze-wheel vrill be= readily un^ 
derstood, by n reference to fig. 2, of Pkte IVi It consists 
of two pieces of alder, crot^ing each other at rigit 
angles in their centres, and let half way into each other. 
13ie four angular divisions around are filled up with ra<Ual 
pieces, cut out of the wood so as to present thw grain 
end-ways, towards the periphery of the glaze-wheel, and 
well fitted, jointed, and glued firmly together. This com- 
bination is besides strengthened by two circular plates of 
iron, being laid one on each side, and united by means of 
screws, with every individual piece of wood composing 

p2 
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the glaze*wheel. , Square holes are made through these 
plates, for the aids to lodge in ; and, when wedged tight 
upon it, the periphery and sides of the glaze-wheel jnay be 
turned truly, which completes it for use. 

An Improved Mode of using Emery, in Glazing-Cutlery. 

Mr. Hoole, and indeed, other cutlers at Sheffield, are in 
die habit of preparing cakes, composed of emery and other 
ingredients, (as will be described presently,) instead of 
using emery and oil, as is the common practice, and with 
very great advantages over that practice. 

In winter, when the weather is coldest, he makes it a 
point to prepare a sufficient quantity of these cakes, to last 
him till the following winter, by melting suet, chopped 
small, in an iron ladle, until it is compledy rendered; he 
then pours it off from the remaining skins, &c. into another 
vessel ; having removed the skills, he pours it back again 
into the ladle, and adds as much. No. 1, fine com emery to 
it, as it will take up, and also a little bees' wax to harden 
it. He then allows it to cool a little, and pours it out 
upon an iron plate, pressing it with a flat instrument, to 
condense it as much as possible, and suffers it to cool for 
use. 

These plates are from half to three-quarters of an inch 
in thickness ; and, when broken into pieces of a convenient 
size, he applies them to the periphery of his glaze-^hee}s, 
to renew their action from time to time when necessary. 

It must be evident, that this is a greatly superior and more 
cleanly method of using emery, than when mixed with oil, 
and spread with the fingers all over the periphery of the 
wheel, as in the conmion way. 

. [To be coMinued.'] 
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LHI,.r— On a^ Concentric Chuck for Turners, invented by 
E. Spe.eb, Esq.*. \ : 

WITH FIGURES. 

* 

. SlR^ , . 7, New /wn, Fsbruary 4, 1684. ,7 

I 

I wish to lay before the Society for the Encouragemeat 
of Atts^ a chuck which I have invented, possessing, as I 
conceivey peculiar advantieiges. 

This chuck consists of hollow truncated cones, fitting, 
with tolerable accuracy, into each other, the outer one 
screwing on to the mandrel of the lathe, and turned like a 
common chuck ; at the bottom is a detached circular plate 
of brasjs, to force the cones put, in case of any adhesion; 
but li have never found this necessary. It is calculated to 
obviate a necessity for numerous chucks, which are applir 
cable to different kinds of work, and to save a great deal 
of time, which is, lost in preparing materials, when in .the 
rough, for turning; in fact, it may be called a universal 
chuck, whenever the back-puppet is in use. 

Every one acquainted with tuipiing, is aware of the trou- 
ble attending the first fitting a piece of wood to the lathe> 
which seems by this contrivance, simple as it is, to be 
entirely obviated. Nothing more is nececsary than to re; 
move one or more of the internal cones, till there is suffi- 
cient room for the admission of the substance to be operated 
upon ; and it affords particular facility for removing aay 
work from the lathe (a screw for instance) which may 
require to be accurately fitted before it is finished. 

The chuck sent is adapted to receive any work between 
three and three-quarters, and one-eighth of an inph in 
diameter ; but there can be no objection , to its being car- 
ried to any extent in size that may be required. It ap- 
pears equally well calculated for turning brass, iron, or 

* From VoU XLII. of the Transactions of the Society for the Encou- 
ragement of Arts, Manufaciiires, and Conmerce. The Society vetediti 
large Silver Meqal to Mr. Speer^ for this invention. 
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steel, the chucking of which is, in general, rather a trou- 
blesome operation ; and it possessed one advantage, which 
is, I bdieve, pecuUar to itself, namely, that it is impossible 
to injure the tool employed; for, as the work is carried 
round, merely by the friction on the inside of the cone, 
which may be increased or decreased at pleasure, by moviog 
the screw in the back«puppet ; in the event of a tool en- 
countering a knot, or any other impediment, this fhctioii is 
invariably overcome with less violence than would be re- 
quisite to break the' point of the tod, and the work remains 
stationary. 

The cones of this chuck are turned at an angle of about 
from ten to twelve degrees ; but whether this may be [the 
best proportion I am not prepared to say ; probaUy, if it 
should come into general use, the angle might be deter-^ 
ndned by the kind of work to be performed. 

I have had a chuck of this kind made m brass with the 
cones of iron, but it is cumbrous and expensive, and does 
not answer so well, owing to the surface of the iron offering 
less resistance to the work within it. This perhaps might 
be remadied by roughing ; but I think the dbuck is much 
better in wood, as it can be made by any common tumier 
at a trifling eirpense, and possesses more strength than can 
possibly be required. 

I am Sir, 

&c. Sec. &c. 

A.Aikin^E8q. £. SpeER. 



Reference to the Engravings of Mr. E. Speer's Concentric 
Chuck, for Turners, -^PUxte III. 

Fig. 15 is a section, and fig. 16 a front view of a chuck, 
which consists of several hollow cones, placed one within 
another ; the whole of them may be removed by pushing a 
pin through the screwed hole in the back of the chuck. 
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against the plato a a ; the plate a a must then be replaced. 
l%e hoBow eones or iehucks may then be easily pnshed oifit 
from within one another, till one is found that will reoei?^ 
the ^d of a jnece of wogd, 8ic* that' is intended to be 
ohacked ; ihey must then be replaced in their respeetive 
sitaatioiHi in HloB largest ehuck, and scre^ii^ on the end of 
the n^tandrel & of the lathe, as represented in fig» 15. Tl!i# 
pieee^f wood e^ intended to be chucked, must then be 
pushed into the hollow cone, and the conical centre d (of 
the back-puppet) must be screwed against the end of the 
wood, which will cause sufEk^ient friction within the chucks, 
so that the mandrel will turn round the chucks and the 
wood altogether. 

These chucks will be found particularly convenient fof 
chucking the outer end of any in-egular piece of wood, 
when the centre d can be appUed to the opposite end of it ; 
and also for chucking a piece of wood that has been turned, 
when the centre 4ias been cut off one of its ends. The 
chucks may be made of box or any other hard wood that 
is not easily split. 



LIV. — On an Improved Mode of Opening Oysters, By 
B. Bevan, Esq., Civil Engineer. 

Dear Sir, LeiglUon Bussard, February 21, 1826. 

Many of your readers, at this season, are in the habit, 
occasionally, of opening oysters ; and as this operation is, 
to some persons, very troublesome, and frequently attended 
with hazard, I trust that an improved mode of performing 
the operation will not be altogether uninteresting. 

The mode I am about to describe has been practised with 
success for many years, and quite free from accident, or 
disappointment ; which is more than can justly be said of 
the common mode, of digging with great force into the 
cavity of the oyster, with a particular knife, generally kept 
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for that sin^e purpose; whareas^ the impxoy<ed method 
requires no particular form or size.of kiiife, and.if :n^ces- 
taiy, may even be done with a common penknife ! . 

Preyious to the use of a> knife, take a commpn small pair 
o{ pincers, and break off about one quarter of an inch in 
depth, from the thin edge of the oyster shell, which requiiies 
no great skill or. strei^th to* perform ; this operation will 
^mal^e a, very vii^ible opening into the cavity of the oyster, 
. into. which any kind of kiufe may readily be introduced, to 
separate the oyster from the, flat shell, which renders the 
remainder of the process perfectly easy. 

It may be supposed that the double process here de- 
scribed, will require more time than the common mode; 
but a few trials. will convinpe any person to the contrary. 

I am. Sir, 

Yoiurs truly, 

B. Bevan. 

T. Gill, Esq. 



LV. — On a Self-acting Feeder, for High-Pressure Steam- 
Boilers, invented by Mr. R. W. Franklin.* 



WITH A PLATE.1 



92, Tottenham'Court-road 
Sir, March S,IS24. 

I REQUEST that ypu will submit to the inspection of the 
Society of Arts a method invented by me for feeding the 
boilers of high-pressure steam-engines by means of a float. 
It is the universal practice to feed the boilers of condensing 
engines by this method; but to its application in the usual 
way to high-pressure boilers there are two objections. The 
ftrst is the inconvenient height of the jack-head, in order 
to counterbalance the pressure of. the steam, (a pressure of 

* Ffoib YoL XLII. of the Transactions of the Society for the Encou* 
ragement of Arts, Manufactures, and Commerce. The Society voted its 
large silver medal and fifteen guineas to Mr. Franklin for this useful 
invention. 
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forty pouncls on the inch requiring the jack-head to be 
sev^ty feet higher than the boiler): the isecond, is the 
difficulty of packing the float-rod, so as to prevent the 
escs^pe.of steam, and yet allow the rod to move easily, when 
act^d on by so small a force as the hydrostatic weight of 
the float. 

My improvement consists in the substitution of a heavily- 
loaded valve instead of a high jack-head, and in avoiding 
altogether the use of a stuffing box, by placing the lever of 
the float within the boiler, as wiU be evident on referring 
to the representation in plate IV. 

a a Is the top of the boiler, b the main-hole, c the level 
of the water in the boiler, d a lever suspended by an arm 
to the top of the boiler, and havihg the float e at one end 
and the counterpoise y at the other, g Is a rod of half-inch 
round iron, connected with that arm of the lever which 
carries the coimterpoise ; it passes through the guide or 
ring i, which is rivetted to the feed-pipe k, and expands at 
bottom into a round flat dish A. 

The feed-pipe k is long enough to have its lower orifice 
always below the level of the water c ; its upper end is 
closed by the valve /, and to the bottom of the valve is^ 
screwed a long tail or spindle, which, when the valve is , 
shut, descends below the opening of the feed-pipe, and 
almost rests upon the plate or disk A. As the water lowers 
by evaporation, the float end 6f the lever descends and the 
opposite end rises j the consequence of this will be to raise 
the rod g, to bring the plate h in contact with the end of 
the spindle of the valve /, and thus to raise the valve itself 
above the opening of the feed-pipe, as represented in the 
plate. The box m having been previously filled with water 
by means of the forcing-pump at the end of the service- 
pipe n n, (not represented in the plate,) all reflux of hot 
water from the boiler is prevented by the valve a . As 
soon as the pressure of the forcing-pump exceeds that 
of the steam, the valve o is Hfted, and water passes through 
the pipe n into the box w, and. thence down the feed-pipe 
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k into the boiler, the valve / being prevented from closing 
by the support which it receives firom the plate h, Aa the 
IcnFcl of the water in the boiler rises, the counterpoise end 
,of the lever d descends, and with it the rod % the plate k, 
and the valve /. In this position of the machinery the 
water delivered by the service*pipe raises thie valve p,, 
passes into the box q, and flows off by the waate water- 
pipe s. The valve p also acts as a safety valve to the 
boiler, its pressure being adjusted by means of the 
weight on the lever. 

The working pressure of the steam in the boiler having 
been determined, the load on the valve p must be greater 
than this, but less^than the power appUed to the forcing- 
pump. 

I am. Sir, 

A. Aikin, Esq, &C. &C. &C. 

Secretary, ^c. ifc. R. W. Fr A N K L 1 N • 



LVI. — On Qbtaining Early Crops of Peas. By Thomas 
Andrew Knight, Esq, F. JR. S. President of the 
London Horticultural Society.* 
Considering even trivial improvements to be important, 
relative to the management of those species of plants, 
upon the culture of which much labour and capital are 
annually expended, for private use and for the supply of 
the public markets, I address to the Horticultural Society 
the following accoMw^ of a mode of obtaining an early crop 
of peas, which I have practised with great success in the 
present spring. 

When severe winters have proved fatal to crops of peas 
sowed in the preceding autumn, many gardeners have ex- 
perienced the advantages of raising other plants in pots, 
with artificial heat, early in the spring, and subsequently 
transplanting them into the common soil ; and the object 

* From VoL Y . of tke Society's Transactums. 
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of the present communication is only to describe an im» 
pirovement in the mode of repeating this operation. 

In the present springs my garden^ owing to its soil being 
cold^ and the climate rather inhospitable^ did not contain^ 
in the end of February^ a single living pea-plant : and I 
purposely delayed the experiment^ which I proceed to 
relate, till the first day of March. Upon that day the 
ground was prepared, and part of the seed sown, as usual, 
in rows, where the plants were to remain ; at the same time 
other peas, of the same early kind, were sown in circles 
within the circumference of pots of ten inches in diameter, 
inside measure. These pots were nearly filled with a com- 
post of a peculiar kind, from the highly nutritive and sti- 
mulating qualities of which I anticipated much accelera- 
tion in the growth of my plants, with the advantages of 
being able to remove them, at the proper period, to the 
open ground,' without having their roots at all detached 
from their pasture, owing to the fibrous organic texture of 
the compost. This was made of equal parts of thin turf, 
to whieh much lifeless herbage was attached, and unfer- 
mented horse-dung, without litter ; and a quantity of the 
ashes of burnt weeds, containing, as usual, a good deal (rf* 
burnt mould, equivalent in bulk to about one-twelfth of 
the other materials. Equal parts of fresh soil, with unfer- 
mented horse-dung, with Utter, and a small quantity of 
quick-lime, or wood-ashes, would probably operate as 
powerfully as the compost above described. TTie whole 
was reduced to small fragments, and well intermixed ; and 
the pots were filled with it within an inch of their tops. 
The peas were then sown upon the surface of the compost, 
and covered with common mould ; and the pots were 
placed in my peach-house. In this they remained till the 
plants were an inch high, when they were removed into 
the open air ; but they were protected during the night, 
for some time, and particularly when the character of the 
evening indicated the probability of frost. 

In the last week of March the plants were taken from 
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the pots, and planted. .in rows in the open g^und; andj 
have the satisfaction to obsenre, that very nearly the whole 
of the compost adhered firmly to th^ir roots ; and that their 
growth subsequently was not apparently checked, in any 
degree,, by their transplantation. They were placed in 
rows contiguous to those which. had been previously sown, 
a sm^ quantity of compost, similar to that put into the 
pots, being added ; and the common mould was then closed 
round their roots, and raised upon each side of the rows. 
Sticks to support and protect the plants were immediately 
added, in rather more than the ordinary number and quan- 
tity ; and subsequently no particular care, or attention, was 
paid to them. 

On the morning of the 29th of April, I ascertained the 
com|>arative growth of my plants, which had beien sub- 
jected to the di£ferent modes of treatment above mentioned^ 
in two rows which grew contiguous to each other : when I 
found the height of those which had been raised in pots to 
be fifteen inches, and that of the others to be scarcely four 
inches ; and I much doubt whether I ever possessed, in the 
most favourable season, as forward a crop of peas as my 
garden now contains. 

Many causes appear to me to have operated in conjunc- 
tion to. produce the foregoing effects. It has long been 
knovm that snow does not, in winter, lie so long upon 
ground, which has been manured in the same season with 
fresh unfermented horse dung, as upon unmanured ground ; 
and therefore I conclude that some degree of heat existed 
in, and emanated from, the compost, though probably 
never in a sufficient degree to have been sensible to the 
touch of any warm-blooded animal. 1/ placed in a consi- 
derable heap, such^ compost as that described, and even 
when the horse dung is much less in quantity, will heat 
violently. I have often suffered the compost of this kind, 
which I employ for pine apples, to become hot to prevent 
the subsequent appearance of earth-worms in it. 

If heat w^ in any degree generated by the compost in 
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wUch the peas grew^ the escape of it was necessarily re- 
tarded by the numerous sticks by which the ground was 
partially covered ; and little injury could have been sus- 
tained from the shade of those^ because the quantity of 
lights comparatively with the temperature of the air, ■ and 
growth of the plants, is very great after the vernal equinox ; 
and it is every day increasing in power and influence. 

Another cause of the rapid growth of the transplanted 
peas has probably been the very favourable state of the soil 
in which they have been placed, it having been turned over 
with the spade immediately before transplantation took 
place:, for peas never thrive well in strong soils, when such 
hisLve been compressed and soddened, in early spring, by 
much moisture. But the chief causes of their very rapid 
growth have, I believe, been tbe highly nutritive and stimu- 
lating guality of the compost, and the presence of some 
degree of additional warmth. For I have in former seasons 
derived great, advantage from placing a moderate quantity 
of nearly similar compost immediately under rows of peas, 
which have been sown in the usual manner ; except that the. 
seeds were placed upon, the surface of the soil, within 
which the compost had been buried, and covered by having 
had the soil collected from each side to form a ridge over 
them. In all cases where a compost of the kind I have 
described is employed, to accelerate the grow^th of dwarfish 
and early peas, it should be used in small quantities only ; 
that the early growth of the plants may be promoted, with- 
out excessive, and consequently injurious, luxuriance being 
given.' For transplanted peas, I should prefer a poor and 
light soil; so that the roots, might be led, as. they would be 
und^such circumstances, to confine themselves to narjrow 
limits : and the plants consequently be brought to an early 
maturity. - 



Note by the Secretary. 
In a letter received from Mr. Knight, dated the 27th of 
J,une^ he mentions that he had then seen the full result of 
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Ub experiment on the mode of raising early peas, aboye 
described. The plants so treated had produced a very 
ftbmidant crop at least twelre days earlier than those sown 
at the same time in the usual way, and with a much more 
rapid succession of produce. 



LIST OF PATENTS FOR NEW INVENTIONS, 
Which have, passed the Great Seal, since February 1, lft26. 

To Edward Lees, of Little Thurrock, in the county of 
Essex ; and Gteorge Harrison, Brick Maker, of the same 
place ; for a new and improved method of Making Bricks, 
Tiles^ and other articles manufactured witii forick-earth« 
Dated February 1, 1826.-w.To be specified in six months. 

To John Thin, of the city of Edinburgh, Architect ; for 
a new method of constructing a Roasting-Jack. Dated 
February 1, 1825. — In two months. 

To Samuel Crosley, of Cqttage Lane, in the City Road, 
in the county of Middlesex, gent. ; for a certain Apparatus 
for Measuring and Registering the quantity of Liqtiids 
jkssing from one place to another. Dated February 1, 
1826. — ^In six months. 

To Samuel Crosley, of Cottage Lane^ in the City Rdad, 
in the county of Middlesex, gent. ; for Improvements in 
the construction of Gas^Regulators or Gbvemors. Dated 
February 1, 1826.— In six months. 

To John Heathcoat, of Tiverton, in the county of 
Devon, Lace Manufacturer; for certain Improvements on 
the method or methods of Manufacturing Silk. Dated 
February 1, 1825. — In six months. 

To Timothy Burstall; of Bankside^ in the parish of St. 
Saviour % Southwark; and John Hill, of Greenwich/ in 
die county of Kent, Engineers ; for a Loeooiotive^ or 
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^teazn Carriage, for the Conveyioice c^ Maila^ Passengers, 
and Gooda. Dated February 3> 1825. — In six months. 

To George Augustus Lamb, of Rye, in the County of 
Sussex, Doctor of Diirinity; for anew Composition of 
Malt and Hops. Dated Febmaiy 10, 1&25.--In six 
months. 

To Richard Badnall, the yoimger, of Leek, in the 
county of Stafford, Silk Manufacturer ; for certain im- 
provements in the winding, doubling, spinning, throwing, 
or twisting of Silk, Wool, Cotton^ or other fibrous sub- 
stances. Dated February 10,, 1825. — In six months. 

To Edward Lees, of Little Thturrock, in the county of 
Essex, Publican; for certain improvements in Water- 
works, and in l^e mode of conveying water, for the pur.- 
pose of iflooding and draining lands ; which said im- 
powMiients are also applicable to various other useful pur^ 
poses; Dated February 19, 1825. — In six months. 

To Thomas Masterman, of the Dolphin Bw^&rf, 38, 
Broad Street, Radcliffe, in the county of Middlesex, Com- 
mon Brewer ; for an apparatus for bottling Wine, B6er, 
and other liquors, with increased economy, and dispatch. 
Dated February 19, 1825, — In two months. 

To Edmund Lloyd, of North End, Fulham, in the 
county of Middlesex, Grent. ; for a new apparatus, from 
which to feed fiies, with coals and other fuel. Dated 
February 19, 1825. — In two months. 

To Benjamin Farrow, of Great Tower Street, in the 
city of London, Ironmonger ; for an improvement, or im- 
provements in Buildings, calculated to render them less 
hkely to be destroyed or injured by fire, than heretofore. 
Dated February 19, 1826. — In six months. 

To Jesse Ross, of the town and county of Leicester, 
Hosier ; for a new apparatus for combing and straightening 
Wool, Cotton, and other fibrous substances. Dated 
iPebruary 19, 1825. — In six months. 

To Jacob Mould, of Lincoln's Inn Fields, in the county 
of Middlesex, Gent. ; who in consequence of communica- 
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tions made to him» by a certain foreigner residing abroad^ 
is in possession of certain improvements in Fire-arms, 
Dated February 19, 1825. — ^In six months. 

To Henry Burnett, of Arundel, in the county of Sussex, 
Gent. ; who in jconsequence of communications made to 
him by persons residing abroad, is in possession of certain 
improvements in machinery, for a new Rotatory^ ot End- 
less-lever Action. Dated. Februai^ 19, 1825.«-r.In mx 
xxronths. 

To John Beacham, of Paradise Street, Finsbury Square, 
in the county of Middlesex, Cabinet Maker ; for certain 
impiovements in Water-dosets. Dated February 19, 1826, 
— ^lu two mcmths. 

To James Ayton, of Trowse Millgate, in the county o# 
Norfolk, Miller ; for his improvement or spring, to be 
applied to Bolting-mills, for the purpose of fJEU^ilitating 
and improving the dressing of Flour and other Bubstances« 
Dated February 19, 1826. — In six months. 
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LVn. — SpecificizHtm of. the Patent granted to John 
Thompson^ of Panbrohe-place, PinUico, and the 
Idmdon Steel Works, Thames Bant, Chelsea, for an 
improved mode of mating Refined, or what is commonly 
called Cast, Steel.— Patent dated Dec. 9, 1824. 

WITH A FLATS. 

t, THB said John Thompson^ do hereby declare, that the 
nature of my said invention, and themanner iii which the 
same is to be performed, are particularly described and 
ascertained in the following specification, and the draw- 
ings annexed : 

My improved method of making refined or cast-steel, 
consists— first, in substituting the use of a common air, 
reverberatory, or (sknilar to what is called in the manufac- 
ture of iron) puddling-fumace, subject only to such varia- 
tions in its dimensions as the size of any trough or vessel 
to be placed in such furnace may require, instead of the 
common upright air-furnace, universally used forthe making 
of steel. I recommend that the bottoms of the reverbe- 
ratory furnaces to be used in pursuance of my improved 
method for making cast-steel, should be formed solid from 
the ground or foundation, and not to be left open or hollow 
underneath, as generally is the case with puddling-fumaces. 
After adopting the usual means of lighting the fire in such 
furnaces, and getting up the furnace to a proper degree of 
heat, by means of pit-coal, or other suitable fuel ; and, 
secondly, having previously placed one or more of my sta- 
tionary troughs or vessels (the construction ofwhich I shall 

Tech. Rep. Vol. VII. Q 
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hereafter particularly describe) in a longitudinal direction 
across the furnace, directly facing the centre of the fur- 
nace door, taking care that each trough or vessel is placed 
upon two or more fire-bearers, that are sufficiently strong 
to sustain each trough, and adapted to the form of such 
trough, and to allow the fluid metal in each trough to in- 
cline to its exit aperture ; and by which bearers also the 
fire must be allowed full scope or space for the flame or 
heat to have a free action underneath and round the troughs 
or vessels placed in the furnace. The dimensions and ca- 
pacity of the troughs or vessels that I reconmiend to be 
used, will be about 2 ft. 9 in. long, of a semi-cylindrical 
form, of twelve inches diameter ; consequently they will 
be about six inches de^ in the centre, with dieir ends 
hemispherical ; and will contain from 170 to 230 lbs. of 
iron or steel : but 1 4o not <con^e myself to this shape or 
dimensions. These troughs or vessels must be made of 
fire-clay or fire-stone, or such other suitable materials £is 
will sustain the necessary power of fire. for. the fusion of 
wrought iron or steel. I find that the substance of these 
troughs or vessels must not be less than an inch and a half 
thick. Every trough or vessel must be formed to receive 
a curved lid or cover, of the same length and width as the 
trough, made of similar materials, and so constructed as 
to allow it occasionally to be moved, in order to view the 
interior of the trough or vessel, whil^ the iron or steel 
wluch is therein placed is under the operation effusion, 
as also for the purpose .of replenishing the trough with 
metal, &c. In the end of each trough or vessel which is 
nearest to the furnace door, must be made a hole of one 
and a half inch diameter, or thereabouts, a little below the 
bottom of the trough ; and into which hole I fix a platina 
socket, which, when opened, will allow the fluid steel to 
. pass into any mould or moulds ; but if no socket be used, 
then a hole of an inph diameter will be sufficient. I sur- 
round this platina socket, properly connected to the trough 
or vessel, by a pipe or tube. of three inches diameter, or 
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thereabouts, made of the same materials as my troughs or 
vessels, which is conducted through an aperture in the 
brickwork of the fumaice; and, which pipe or tube in^ 
area^ encloses the platina socket, so^that when, the socket 
is untapped, and the metal in the trough c^ Y^sael:suj$7 
ciently fujsed, :and ready, for foxamgi itrans along ,tbe, jup^ 
or tabe;into the required mould ov mouldi, fpr its rec^pr 
tion» At erery fresh chaise of irop.pf «teel, p)pced in,fjb|» 
jtrough or vessel, it will be.. ne^ffimMry to.sitop .«>r;,plug up 
the exit hole with sand, or otiberj.su^tattle i999teri^.; . and 
when th^ metal ia ready to bet^ped,, then, by meaniPi jpf 
of an iron bar. cnt n)4> -(whJLph I fecppnyewd .tP;.be . op^ei^ed 
.or tipped aboi^t three iQch^s Iqng.with platina) toremove 
the stopping, and open the ^tnhpl^ iiifthe troiigh.; Th^^ 
platMUi substances, will be found ta ifitroduce grpat conve- 
nience, and economy ;. sdthough a opw^ioii irqurodi apd the 
trough iHT. vessel. without a^y. platina ^ock^l;^ will answer 
su^ciently wfill tq. csgrry this paj^'O^nij^^wprovqd m^thpd 
intQ effect ; , neverthelesa,. I reipwunep^ the., ]:^sei ,of the foiv 
mer. 1 It is essentially neee^sfoy t)i0t die conducting pip^, 
or tube^ to each trough or yess^U shofild have a^moveaUe 
cover, to prevent as .much as ppsjsible wy escape of heal^ 
while the furnace is working..,, ^ I strongly recommend, 
when a furnace and trpugh or.,Te8sel are in ^[ull opf^ration 
.(pursuing my unproved mode pf making. castrst^el)thajt 
they, j^hould be kept constantly in action^-.c^Q^ aj(id night,,by 
the introduction of asuitable change of work»men,^as long. as 
.the trough or vessel in which the iron or steel is nielted, 
shall be fit for such service. The gre^t advaatages derived 
.from my improved mode, are, not only a very considerable 
saving, in fuel and crucibles^ but. .the greatly. iQcreased 
.quantity of steel that will thereby , be produced, with tbe 
same expense for labour, a^. would b^ .incurred l)y the old 
.method of making cast-steely which is melted or fused in a 
crucible, that is enclosed i^ a small perpendicular air fur- 
nace^ heated by coke ; and which crucil^le is jisually lift^ 
outofthe fur<ia^.byirQntoQgS| .^1^ grjpat labqur.^dhar* 

q'2- 
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tBiA, not only to the workmen, bnt to the injury of the 
crucible, and frequent loss of steel, before and while pour- 
ing into the mould or moulds, whilst my improved method 
is reUeved from all these difficulties and dangers, and has 
the singular advantage of pouring or running the fluid steel 
into moulds, without lifting the trough or vessel out of the 
furnace ; and the easy and rapid manner in which this is 
done, and the trough or vessel again charged or filled with 
a fresh supply of materials for fusion, and the heat again 
so reiftdily got and kept up, must be altogether so tho- 
roughly obvious, and useful to the steel manufacturer, that 
fnrttier explanation will be wholly unnecessary. 

Figures 1 and 2 in Plate VI., are views of a rever- 
beratory or puddling furnace, with one of my troughs or 
vessels placed upon the bearers, and inclining downwards 
a little towards the furnace door for the purpose of allowing 
all the fluid metal to run out of such trou^ or vessel, when 
the orifice or tapping hole is opened, as before described. 
F F p in figure 2 are bearers, upon which fny trough or 
vessel is placed in the furnace. Figures 3, 4, and 5, 
ture views of one of my troughs or vessels, which I em- 
ploy in my improved method of making refined or cast- 
steel. Figure 3 is a top view of my trough or vessel 
with its hemispherical ends, and its lid D. Figure 4 is 
a side view or longitudinal section, showing the tube or 
pipe A A, which allows the fluid metal, when the trough or 
vessel is tapped through the platina socket B, being opened 
or bored with the iron rod, tipped or covered also with 
platina. Figure 5 is a latitudinal section of my trough 
or vessel, showing the platina socket B, and the end of the 
conducting pipe A A, with the cover E slipped on the pipe, 
which must be kept always on, except when the trough is 
under the operation of stopping, tapping, or pouring. 

My invention and discovery for making refined, or what is 
called cast steel, chiefly consists, first, in employing a re- 
Yerberatory furnace, instead of an upright air furnace ; by 
which pit coal can be used instead of coke ; and, secondUy, 
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for a trough or vessel for the melting in such furnace the 
necessary materials for the making of refined steel; and 
instead of crucibles^ I employ my trough or vessels, and by 
tapping and discharging their contents of fluid metal, while 
they are in the furnace, into the desired moulds, and by 
never removing them whilst they are capable of performing 
their duty. These are the means by which I have performed 
and constituted my * ' improved mode of making refined or cast 
steel," and which I claim accordingly, as before described. 



LVIII. — Additional Observations on Breeding and Treat- 
ing Silk Worms in England. By Miss Hbnribtta 
Rhodes'*'. 

Thb universal satisfaction which the letters of Miss Rhodes, 
published in the fourth Volume of these Transactions f, on 
the hreeding and management of silk worms in England, 
bave given, plainly shows how much the public wish to see 
that desirable end accomplished;!:; and as the Society 
have been favoured with some further observations on 
this head by the same attentive lady, as well as by 
the Rev. Mr. Swayne, of Pucklechurch, near Bristol, 
there is every reason to hope the time is not far distant 
when, by plantations of mulberry trees being made §, and the 
management of the worms carefully attended to, our ma- 
nufacturers may he, in a great measure, supplied with silk, 
the produce of this country, and employment furnished to 
many poor persons in the younger part of their lives, by 
which means hahits of industry wiU spread amongst them 
to the general advantage of the kingdom ; and the common 



* From Vol. V. of the Transactioiui of the Society for the encouragement 
of Arts, Manufactures, and Commerce. 

t And in Vol. VII. p. 184, of the Technical Repository. 

i We understand that a Chartered Company is about to be immediately 
formed for carrying this important object into effect.—- Editor. 

$ We learn that Mr. Agar, of Camden Town, has already 8,000 white 
BMilberry-trees growing in his extensive plantations there.— Editor. 
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complaint of the want of employment for young women 
and children be, in a great measure, obviated. 

Cann-Hall, near Bridgnorth^ 
SIR, Dec. 88, 1786. ' 

Equally influenced by your request, and the recollec- 
tion of my own promise, I again renew the task on which 
the Society ^^ bestowed such a higlf. degree of atten- 
tion, and approbation : and although, in the prosecution 
of my scheme, I have experienced disappointments which 
efiectually exclude me from the prize my ambition led to, 
I cannot think myself totally unfortunate, since those very 
disappointments may supply the most useful hints to others,. 
and, however paradoxical it may appear, are so many new 
proofs of the practicability of my plan. 

I congratulate myself on. your having seen my manu- 
factory last summer, as you can witness the number of 
silk- worms I fed. I had calculated that thirty thousand 
would produce me about five pounds of silk, and at the 
time you saw them, I had many more than that number. 
TTiey were extremely healthy, and supplied plentifully 
Wj^th food by the generous exertions of my friends, who, 
with unexampled kindness, sent me fresh leaves daily, 
although some of them resided at the distance of fifteen 
ani twenty miles from me. 

About the beginning' of Jtdy, the Wprmis had attained 
their full growth, and sirrived at that state of beautiful 
transparency which predicts their disposition to splin : but 
at this crisis a chilling north-east wind set in, and we felt a 
degree of coldlittle short of some of the severe winter months. 
Such an uncommon season had never been remembered 
here, and its baneful efiects were visibly displayed on my 
little family. All those that were ready to spin became of 
such an icy coldness, that it was scarcely possible to be£ur 
them on the hand; they made some feeble efforts to eject 
the thread fronith^lr'motd:hs, but in Vidn, for they shrunk 
into dieir chrysalis state, without being able to form even 
the web which incloses the cone. This was equally new 
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and alarming to me, and I watched thentwitii the most 
anxious attention. The principle of life was visible in 
theM as in the chrysalises which had spun. That this 
chatige was the effect of cold, I; had no doubt ; but I 
wished to discover how that effect was produced, and this 
I cotlld only do by opening some of them. On escamina- 
ti(m, I found that the glutinous matter which forms the 
silk, was become so highly congealed by &e c<dd, ihat it 
resembled a strong. tendon, both in appearance and te- 
liacity; whereas I had ever found it to. be perfectly fluid 
in those worms which were employed in spinning. 

My dis^ss increased hourly, for thousands went off 
thus every day. It was sufficiently obvious that the 
making of fires would: remedy the evil; but thej^ were 
unfortunately-situated over a range of warehouses, which 
rendered that not only dangerous, but impossible. To re^ 
move such numbers idto the house was equally impractic- 
able-; 1)irt,4las!' thejr were soon sufficiently reduced for me 
to adopt that plan, and in one of the coldest days I almost 
ever felt, with the assistance of several of my friends,,! 
removed them to their foormer apartment.. Here I kept 
large and constant fires; and^ the worms, as ithey arrived 
at maturity, pursued .their industrious occupations with 
alacrity. ^ . .; ■' .a: ::■ ': r 

From this you will perceive. Sir, that cold^ though it 
impedes their growth, does not essentially injure the 
worms, tintillliey/iarrive at the staid for {Spinning; and 
that then a certdn degree of heat s9 requiii^te' to render 
the silk sufficiently fluid for them :to:e[|eot it wfth easei 
If-1 obuld have: made fires at first, I am persuaded that 
the: dreadful havoc woutd'haveibeen preveiited; and those 
who re^ theni for profit, : may readily construct places 
whei^e an alrtificial heat may^ countenwt the effects of an 
tul^ommon seascin, and prevent such a calamity. 

Although the whole summer was: with us unusually 
cold, I lost none until the time I have mentioned: but 
those which I preserved, by a removal into the house. 
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ireone CMiparatively few indeed! not more dian fiye or six 
ihouiand. 

I well know that the generality of the world form thrir 
opimons of the expediency of such an attempt as this by 
its eyentoal success : but surely my failure may be com- 
pared to that of the poor farmer who beholds with de- 
light a plenteous crop bending for the sickle, which, by a 
sad. reverse, a succession of descending torrents destroys; 
and who nevertheless renews his toil of culture with 
better hopes from the succeeding year. True it is, that 
in one instance we differ materially, for he has no secu- 
rity against another bad season, whilst an artificial ar- 
rangement can to me distribute a sufficient degree of 
warmth. The effort I made this year, if successful, would 
have been final: T must persevere two or three years 
longer, for I have resolved not to relinquish my design 
until I have obtained the quantity of silk necessary for a 
dress. I%is was originally my sole motive, but I have 
the pleasure of thinking, that I have abundantly esta- 
blished the following facts: — 

First, That the management of the silk worm, is by 
no means difficult, the principle objection having been 
obviated by the discovery, that they may be supported so. 
long a time on an indigenous plant, which may be pro-, 
cured in a11 situations. 

Second, That our climate supplies a sufficient degree 
of warmth to bring the silk to the highest perfection,. un- 
less in very extraordinary seasons, which may be guarded 
against by the construction of fire-places. 

Third, And that the profits which arise from the.ma- 
nufrtcturing of silk are immensely advantageous, one 
fourth part of the price of the silk being adjudged enough 
to defray the whole expenses. I know of few circum- 
stances which would gratify me so much as the having 
been the means of promoting the establishment of a silk 
manufactory on a large scale. 

There was a patent granted by Geo. I. for the encourage- 



On Breeding SiU Worms m England. 217 

ment of one ; and two thousand mulbeny-trees were ac- 
tually plalited at Chelsea for that purpose : how it miscarried 
I haye not learnt; but many of the trees must certainly 
remain^ therefore that would be the spot best calculated 
for the trial. For this circumstance, I am indebted to a 
Tery ingenious essay on the silk worm, published by 
Henry Barham, Esq. in the year 1719, which abounds 
with the most useful information I have yet met with on 
the fubject ; and in which my opinion of the prodigious 
projGits and certain success tiiat would attend the esta- 
blishment of the silk manufactory in England, is most 
amply and incontestibly supported. 

I am. Sir, 
Your most obedient humble servant. 

To Samubl Mors, Esq. Sec, HbNRIBTTA RhODBS. 



LIX. — On improved Balanced or Swinging Masts, ap- 
plied to Sailing Boats, and other light Vessels. By 
JIfr. Raphael Clint, Seal Engraver, London*. 

The inventor has for some years past been connected with 
nautical science, as a pursuit of pleasure, mostly on the 
boisterous west coast of Scotland; and he is fully aware 
of all the vicissitudes to which vessels are exposed, and 
has a correct knowledge of their tactics^. 

This iovention, now offered to the Society of Arts, Slc., 
was originally intended for open boats ; but, on trial, it 
appeared that, under the various modifications of wUch 
it is susceptible, it may be most advantageously adopted 
for 4<9oked vessels, being particularly well adapted to the 
use of such of them as are employed only for &st sailing, 
without regard to the carrying of cargoes; Of. this class 
are revenue-cutters, mail-packets, pilot-boats, pleasure- 

* From Vol. XLII. of the Transactions of the Society for the Eocoura^^e- 
ment of Arts, Ifanufoctures, and Commerce. Tlie Society roted the sum of 
twenty guineM to Bfr.XHint, for this inTention. 
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boats, and others; and when the many iihportant adyan-^ 
tages resulting from the invention shall become known, 
none of these will refuse to make the allowance of ihe 
space required for the cradle, which will be about the 
same as that occupied by the engine of a steam-boat. 
One of the objects of this plan is to enable a vessel under 
a priess of sail, close kauled, to preserve an upright position 
upon the water. The advantages of which position are, — 
1, The vessel will sail faster by dividing the water better 
at the bows, and by drawing less dead water at the stem. 
% The vessel will answer the helm much better. 3, The 
vessel will go better to windward in that position than in 
the awkward state of sailing upon her side. Another ob-. 
ject is to prevent the loss of lives and property consequent 
upon the frequent upsetting of vessels in squalls of wind, 
or by inattention or fool-hardiness ; for a vessel on this 
construction is found on trial to maintain her upright posi- 
tion, however violent the wind. 

The model deposited with the Society is that of a sailing 
vessel, six fe^ long, and on\j nine inches hrpad; of which 
the following is a brief (description. In Iher hoM, a semi- 
circular cradleis suspended'on centres between two bieams ; 
in this cradle is placed a quantity of ballast, or part of 
cargo vii^'the cradle the mast ik raised, and to the sides 
of it are fixed aU the rigging, faaulyards, &c., the whole 
being decked in : itf other res^ec^t^. there is no material 
difi^erence ij^bove deck dfroth ordinary vessels. A boat on 
this construction is^ enabled' to carry neatly 4:hree times th^ 
common quantity of sail, close hauled, and from its great 
lenigpth/ of shape 4MiM& with ^propottibntibly iiicreased ve- 
locity ; and however violetit the pressure of the wind, the 
hull of the'vessel -always maintains an -upright position in 
the water. a1 ' ^.. ,.■;.■ :i ^ ;. i r-. ;.>■;-. ^ 

The precedmg remarks have reference only to the appli- 
cation of this principle to vessels of the ordinary form ; but 
a more important advantage, as far as relates to fast sailing,, 
results from this construction, consisting in the dimuiished 
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breadth of the vessel. The proportion of length to breadth 
in the model before the Society is as seven to one, and the 
ordinary proportion is as three to one,, by which four- 
sevenths less of resistance is given to the progress of this 
vessel ihrongh the water, giving her four-sevenths of ac- 
celerated velocity in sailing. 

Length, if it can be applied, is a great desideratum : it 
enables a vessel to go over a heavy sea with ease and 
speed, by making the angles of elevation and depression 
upon the waves less acute : it makes a vessel sail more 
steadily, and hold a good wind : it enables a vessel to lie 
at anchor and ride out a gale in greater safety, by dimin- 
ishing the. strain upon the cable. 

To all these advantages the plan ha^ the merit of extreme 
simplicity. Every stay, haul-yard, brace, sheet, tackle, 
and sail, is in the. same placie a^ in an ordinary vessel ; and 
consequently, in manning a vessel on this principle for sea, 
the sailors would have nothing new to learn. 

In .conclusion, it may not be impertinent to remind the 
Society of the various means adopted by the natives of the 
8horesof.the<Pacific<and Indian oceans to malice their long 
eaaoea^c^ny $^, , i . , . 

. There are . the doubjle canoe, the . catamaran, the canoe 
with. bamboo canes placed out upon cross poles, and the 
canoe with one side flat and a man out to windward upon 
a spar : these serve to exemplify the utility of length, but 
are fit only for an aniphibious* people, and are practicable 
only on a small scale.- — See'I/ord-AnsMs description of 
the Flying Proas of the Ladrone Islands'.' 

BiAi^HABL Clint. 
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In the month of May last a whale-boat was fitted up by 
. dlint according to the above plan, and several expe^ 
riihenis were made on her in the river Thames : on one 
occasion she sailed down to Efith withs a full spread of 
canvas, and upon nearly an even keel, at a time when, 
from the boisterouiness of the wind, the Gravesend and 
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other sailing boats were working under reefed sails, and 
running nearly gunwale to. Of the noyelty of Mr. Clint's 
plan, and its practicability to at least a certain extent, there 
appears no doubt ; and therefore the Society have thought 
themselves justified in ofiering it to the attention of the 
public, without, however, pledging themselves that in its 
prsent state it is applicable safely and usefully to marine 
navigation. 

Reference to Plate VL Fig, 6. 

a The hull. 

b The mast attached to the cradle c : the lower part of 
the cradle is partitioned ofi^ to contain the ballast. 

d One of the pivots by means of which the mast and 
cradle are suspended, allowing them to swing laterally 
ysfhUe the hull preserves its upright position. 



liX-.^^Additional Experiments and Observations on the 
application of Electrical Combinations to the Preser- 
vation of the Copper Sheathing of Ships, and other 
purposes. By Sir Humphry Davy, Bart. President 
of the Royal Society*. — Read before the Royal Society, 
June 17, 1824. 

I HAVB already had the honour of conununicating to the 
Royal Society the results of my first researches on the 
modes of preventing^ the chemical action of fluid menstrua, 
such as saline solutions, or sea water containing air, on 
copper, by the contact of more oxidable metals. 

For some months- 1 have been engaged in a series of 
new experinients on this subject, ^o important to the na- 
vigation and commerce of the country: and through the 
liberal and enlightened views of Lord Melville, and the 

* Published inlthe Philosophical Trankacliom ;' and kindly eomkunieafed 
.to the Editor of the T§chnical RgpotUoty by it» scientific author. 
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liords of the Adxhindty, who desired the Commissioners of 
the Nayy Board and of the Dock Yards to giye me every 
assistance in their power, and all the facilities which onr 
mi^^nificent nayal establishments at Chatham and Ports^ 
mouth fnrnish; I have been enabled to condtict my opera-> 
tions upon a very large scale. At this advanced period of 
'the session, it will be impossible for me to give more than 
a very short notice of experiments which have been tried 
under a great variety of circimistances, and the details of 
which would occupy some hours in reading ; but T cannot 
deprive myself of the pleaisure of stating the satisfactory 
and conclusive nature of the results, many of which have 
even surpassed my expectations. 

Sheets of copper, defended by firom l-40th to 1-lOOOth 
part of their surface of zinc, malleable and cast iron, have 
been exposed, for many weeks, in the flow of the tide in 
Portsmouth harbour, and their weights ascertained before 
and after the experiment. When the metallic protector 
was froml-4(Hhtol-150th, there was no corrosion or decay 
of the copper; with smaller quantities, such as from l-200th 
to l-400th; the copper underwent a loss of weight, which 
was greater in proportion as the protector Was smaller; 
and as a proof of the universality of the principle, it was 
found that even 1-lOOOth part of cast iron saved a certain 
proportion of the copper. 

The sheeting of boats and ships, protected by the con- 
tact of zinc, cast and malleable iron, in difierent propor- 
tions, compared with those of similar boats and sides of 
ships unprotected, exhibited bright surfaces, whilst the un- 
protected copper underwent rapid corrosion, becoming first 
red, then green, and losing a part of its substance in scales. 

Fortunately, in the course of these experiments, it has 
been proved that cast iron, the substance which is cheapest 
and most easily procured, is likewise most fitted for the 
protection of the copper. It lasts longer than malleable 
iron, or zinc ; and the plumbaginous substance, which is 
left by the action of sea water upon it, retains the original 
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fonn of the iron, and does not impede the electrical action 
of the remaining metal. 

I had anticipated the deposition- of alkaline* substances 
in certain cases upon the negatively electrical copp^. 
This has actually happened. Some sheets of copper,, that 
have been exposed neariy four months to the action of 
sea water, defended by from l-35th to l-8Qth of their sur- 
face of zinc and iron, have become coated with a white mat- 
ter, which, on analysis, has proved to be principally carbo- 
nated lime, and carbonate and hydrate of magnesia. The 
same thing has occurred with two harbour boats, one of 
which was defended by a band of ziuc, the other by a band 
of iron, equal to about l-35th of the suifBuse of the copper. 

These sheets and boats remained perfectly clean for.niany 
weeks, as long as the metallic surface of the copper was 
exposed ; but, lately, since it has become coated with car- 
bonate of lime and magnesia, weeds have adhered to these 
coatings, and ii&ects collected on them; but on th& sheets 
of copper, defended by quantities of cast iron and zinc, 
bearing a proportion below l-150th, the electrical power of 
the copper being less negative, more neutralised, and neariy 
in equilibrio with that of the menstruum, no such effect of 
deposition of alkaline matter or adherence of weeds has 
.taken place, and the surface, though it has undergone a 
slight degree of solution, has remained perfectly clean : a 
circumstance of great importance, as itpoints out Hie limits 
of protection; and makes tibe application of a very small 
quantity of the oxidable metal more advantageous in fact 
than that of a larger one. 

The wear of cast-iron is not so rapid but that a mass of 
two or three inches in thickness will last for some years. 
At least, the consumption, in experiments which have been 
going on for nearly four months, does not indicate a higher 
ratio. This must, l^owevey, depend on the relation of its 
.mass to that of the copper, and upou other circumstances 
not yet ascertained, (such astemperature^.tharelative^alt- 
;ness of the sea, and, perhaps, the rapidity of the -motion ^of 
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tliefhip); ciroumstapce^iiii'. rel^tioiii ta.which Ilam about 
to make^decisiye exp^ri^ients. 
. Many spigula^ facta have occurreid in the course of these 
researches.. L shall mentioifli some (^them, that I have 
confirmed by repeated experiments, and jsirhicfa hate con- 
nexions mth general soienocf. 
, 'Weak solutions of sj^lt act strongly upoii copper ; strong 
ones, aa brine, do not affect it; ancj; the reason seems. 4;o 
he, that they pontain little Qr nq atmospheric. air, the oagr^. 
gene of which seems necess^y to give the electro-positive 
principle of change to men&trua of this class. . 

I had anticipated the result of this expeiimenti and upon 
the same principle as «ome others. • 
. Alkaline solutions, for instance, impede or prevent tlie' 
action of sea water on coj^r; having in thiemselv^s the 
positive electrical' energy, whiph renders the copper nega- 
tive. Lime water even, in this way, renders null the 
power vof action of copper 6n sea water*. 

The tendency of electrical and chemical action being 
always to produce. an equilibrium in the electrical powers, 
the agency of all combinations formed of metals and fluids 
is to occasion.decompositions, in such an order that alka- 
line, metallic, and inflammable matters are determined to 
the negative part of the combination, and .chlorine, iodine, 
oxygene and acid matters to the positive part. I have 
shown in the Bakerian Lecture for 1806, that this holds 
good in the Voltaic battery. The same law applies to these 
feebler combinations. If copper in contact with cast-iron 
be plac^ in a vessel half full of sea water, and having its 
surface partially above that of the water, it will become 
coated with carbonate of Ume,: carbonate of magnesia, and 
carbonate of^oda ; and tibe carbonate of soda will gradually 
accumulate till the whole sniface in tiie air is covered with 
its crystals;— rand, if thje iron is in one vessel, and the cop- 
per forming .an a^c with it in another ; and a. third vessel of 

* I am at presient engaged in appilijing Ikkh principle to experiments on tb« 
preservation of animal and Tegetable substances. > , 
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sea water in electrical conneidoa by asbestos or ^ttoa b 
intermediate, the water in thb intermediate yesseV eonti^ 
nnally becomes less saline ; and nndoubtedUy, by a cMfti- 
nnance of the process, might be rendered fresh.- 

I shall not take up the time of the Society, by referring 
to some obTious practical applications of these researches, 
to the preservation of finely drrided astronomical instro- . 
ments of brass by iron, of instruments of steel by iron, or 
annc : my friend Mr. Pepys has already ingeniously taken 
advantage of this la^t circumstance, in inclosing finely 
cutting instruments in handles or cases lined with zinc, and 
many other such applications will occur. I cannot con- 
clude, without mentioning particularly my obligations to 
Sir Byam Martin, the comptroller, and Sir Robert Sep- 
pings, the surveyor of the Navy, for the interest they hlive 
taken, and the zeal they have shown in promoting tiiese 
researches; and without stating how much I owe totte' 
care, attention, and accuracy of Mr. Nolloth, mastership^ 
Wright, and Mr. Goodrich, mechanist in the dock-yard -at 
Portsmouth, in superintending the execution of many of 
the experiments. 



LXI.— On an Improved Screw-Wrench, invented hy Mr. 

Francis Watt, Eii^rmeer*. 

Pedlar* s Acre, LamheHk, 
SIR, . ApHl%\,\&n. 

I HBKBWITH send you a model of a screw-wtench, the. 
invention of Mr. Francis Watt, engineer. He is not ex-^ 
pected to live many days, and has sent it to me requestiilg 
my acceptance, of it, in gratitude for some little attentions 
I have shown him formerly ; conceiving it the best wrench 
that I have seen, if the Society should think it merits a 
reward, I shall have great pleasure in handing- the same- to 
the sick man,.or his widow. I am. Sir, &c. &c. . 

, A, Aikin, E»q, See. 6bO.,3mABT, . 

* From Vol. XLII, of the TraQsactioQs of tb« Society for the JSneoiicaf»> 
ment of Arts, Manufactures, and Commerce. The Society Toted the smn of 
Ten Guineas to Mr, Watt, for this Inrention. ' ' ^' 
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^ Mr;- Watt died oin the* very day tUat his iiiTerition was 
brought brf6re the conKmittee, and the reward was conse-r 
qwentiy bestawed on his widow. 

The screw-wrench is a kind of a levier- vice, and is an 
extremely convenient tool for securing and loosening 
square-headed screws, and for other similar purposes. The 
moveablecfas^ of the instrument is secured at any required 
distance from the fixed one, sometimes by means of a scre'tf^ 
and sometimes by means of a short wedge driven in at the 
base of the sliding bar. To both those methods, however, 
as usually applied; there are objections arising from the 
liability of the former to be injured, and of the latter to 
give way under the great strain which is sometimes put 
upon Ae instfnment. 

Mr. Watfs wrench is represented plate VI., fig. 7. \ ii 
Is the fixed bar terminated by the fixed chap h,jjj is an 
iron case inclosing and fixed firmly on the bar i i, k is the 
sliding chap, having a bote cut in it for the bar i i to pass 
through, and secured to the sliding bar / /. It will be 
observed that the lower end of this bar is cut off very 
obliquely, so as to form a long wedge. 

m n Is a wedge, still longer than that just described. 

In order to make use of the instrument, the wedge m n 
is to be withdrawn, the chap k is to be moved on the bar i t, 
till the screw head, or other object to be acted on, is closely 
embraced between the two chaps ; the moveable wedge is 
then to be inserted point foremost, and is to be driven home 
by a Kght blow or two of a hammer, or may be forcea in 
sufficiently even by hand. 

The long line of bearing that the two wedges have on 
each other renders it impossible that they should give way, 
while, at the same time, a very moderate blow on the point 
of the moveable wedge will be sufficient to disengage it. 

It is by no means absolutely necessary to take out the 
moveable wedge previous to adjusting the instrument ; all 
that is required being that the sliding bar / 1 should movQ 
easily. 

Tech, Rep. Vol. VII. H 
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It will therefore be found eonyement to drill a hole 
through the point of the wedge at m, and itisert a small pin^ 
in order to prevent the wedge from slipping out of the case 
jj, and being lost. 



LXII. — On the Art of Assaying Grold and Silver*. 

A.8& AY or Essay. Essai, French; Probiren, German. 
The term Assay, in chemistry, in a general sense, im- 
plies the analysis or examination of a sample of a sub- 
stance, whose chemical composition is to be ascertained ; 
but this term is also technically restricted to the analysis of 
gold and silver mixtures, with the express and sole purpose 
of aseertaining the proportion of noble metal to that with 
which it is alloyed, in any individual mass. It is only in 
this sense that we here understand it; and on account of 
the vast quantity of coin, plate, and plate ornaments 
which are constantly fabricated, the business of the as- 
sayer becomes of extreme importance ; for few operations 
in chemistry require so nice and minute attention, and such 
practical experience, as one which, from the sample of a 
few grains, is to decide the standard of very large masses 
of the most valuable metals. 

Gold and silver assaying is, however, in principle ex- 
tremely simple, the whole being included in two operations, 
namely, the separation of the alloy from the noble metals, 
and the parting of these latter (gold and silver) from each 
other. These processes must be considered separately. 

Of all the metals hitherto known, three alone, gold, silver, 
and platina, are incapable of oxidation by simple exposure 
to air, either when solid or in a state of fusion, and hence 
they acquired the ancient name o( perfect or noble metals. 
All the other metallic bodies tarnish and oxidate, when in 

* Extracted by permission, frofai " Aikin^g Dictionary of Chemittry and 
■ Mineralogy, ^^ The Editor presumes, that this valuable article cannot fail to 
be highly estimated by his readers at this time, when so many speculations in 
Mining and Metallurgy are in progress. 
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fusion ui open vessels, with more or less facility, and. bj 
constantly remoTing the oxidated surface fironL the melted 
met^l^ the whole may be successfully converted into as 
oxyd. Here, therefore, is a method of sepaeating die im^ 
perfect from the perfect metals, when the two species are 
mixed, namely, to melt the mixture and keep it in fusion 
with access . of air, when the alloy or imperfect metal will 
separate at the surface in oxidated scales, and the noble 
metal remain unaltered. This separation, however, is not 
in all cases, equally exact, fof when gold or silver is alloyedl 
with a metal not very easily oxidable, though imperfect, such 
as copper, and when the proportion of the alloy to the noble 
metal is but small, the affinity of the latter to the former 
increases so much as to protect it from ai^ further action 
of the air, however long the fusion is kept up. Thus a^ 
mass of eleven parts of silver to one of copper, oxidates 
but slightly by ^ long continued melting heat, nor could tbet 
whole of the copper be extracted from the mixture by heat 
alone. Another difficulty in the way of this separation is 
the very difficult fusibility of the oxyd of copper (for all 
metallic oxyds by heat me}t into a species of cidouxed glassX 
so that in a heat much above that at which the mixture re* 
mains in fusion, the crust of oxyd qlings unmelted to the 
surface of the fluid metal, and unless sedulously removed, 
it there remains, and prevents the further action of the air 
on the alloy, by which alone all the imperfect metal can be 
thrown off from the mass. 

But chemists have found that the separation of many of 
the imperfect metals is much promoted by adding to the 
mixture a quantity of metal, itself highly oxidable, and its 
oxyd easily fusible, which unites with the original alloy of 
the mixture, increases its oxidability, carries it off dissolved 
in the vitrified oxyd, and thus con^>leteLy extracts from the 
mass all the imperfect metal or alloy, leaving the noble 
metal or metals pure. 

A few of the more fusible white metals have been tried 
for this purpose, particulariy lead and bismuth; but lead is 

R S 
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found to answer the end better than any other, and is the 
only substance actually used. Hence litharge, the oxyd of 
lead, was termed by the ancient chemists, not unaptly, 
the bath of the noble metals, scouring or cleansing them, 
as it were, from all their alloys of base metal, and leaying 
them quite bright and pure. 

This process of oxidation of the alloy by lead is employed 
in the large way in the r«/fnm^ of gold and silver; in small 
samples, with the peculiar precautions to be presendy 
mentioned, it forms the prgcess of cupellation, which, 
therefore, is the most ■ important part of the assayer's 
business. 

* The second process is the separation of the gold from the 
silver, where bath metals are present ; for being equally 
perfect, or unoxidable by mere fusion, they are left uni- 
formly mixed by melting, after the alloy has been sepa^ 
rated by cupellation. The method of separating gold front 
silver is by the nitric acid, which, if properly managed, may 
be made to dissolve all the silver, and leave all the gold.* 
This process is cMed parting, and is the second great ope- 
ration of the assayer. Platina may in general be put out 
of the question, and it seldom is contained in any gold or 
silver actually used, but when present it occasions some 
peculiar appearances, which will be afterwards noticed. 

Cupellation.— Tins process is performed in a furnace 
contrived for the purpose, and capable of giving a heat at 
least sufficient for the easy fusion of gold. In the middle 
of this furnace is placed an earthen vessel, called a muffle, 
of an oven form, vaulted at top, with a level floor at bot- 
tom, entirely open at one end, and closed every where else, 
except a few narrow slits through the sides. The open end 
comes in contact with a door at the side of the furnace, and 
is generally luted thereto, so as entirely to separate it from 
the burning fuel. The body of the muffle is surrounded 
with the coals, and, before cupellation, is gradually heated 
to a glowing redness. Its use is to protect the small cru- 
cibles or cupels ranged in its floor, from any accidental 
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impurity which the fuel might furnish, and at the same 
time to afford the melted metal a free access of air to pro- 
mote the oxidation. The cupels are solid pieces of earth, 
cubical or circular, with a shallow depression at the top to 
contain the metal, and small in proportion to the size of 
the mi^e, so that the floor of this latter will hold several 
of them side by side. They are made solid, but at the 
same time so porous as freely to absorb the lead, in pro- 
portion as it oxidates and vitrifies, whilst the globule of 
metal that remains in the reguline state rests on the surface. 
Cupels may be made of any infusible earth of little cohe- 
sion, such as the ashes left after the lixiviation of the residue 
of burnt wood> which are much employed in refining or cu- 
pellation in the great way, but for assaying they are made 
entirely of bone-ash (phosphate of lime) ground to a fine 
powder, moistened with water, so as to take the impression 
of a mould, and afterwards thoroughly dried. The cores 
of ox-horns are preferred at the Assay-Office of the Royal 
Mint. 

The fire being kindled, the muffle and empty cupels are 
jGrst heated gradually till the whole are of a glowing red, 
a little powdered chalk or sand being first sprinkled on the 
floor of tlie muffle, to prevent the adhesion of the cupels 
by the litharge soaking through them. They are then 
ready to receive the metal to be cupelled. It should be 
observed, that the cupels of bone-ash cannot absorb more 
than their own weight of litharge at the utmost ; and hence, 
the quantity of fine metal to be assayed should not require 
more lead than the weight of the cupel. The proportion of 
lead to the fine metal is determined by the estimated purity 
of Ae latter, as will presently be mentioned. 

Experience has shown the extreme difl^ulty of conduct- 
ing cupiellation at all times with perfect accuracy, even to 
persons habitually employed in this delicate operation, and 
many valuable series of experiments on this subject have 
been undertaken by able assayers, among which we miay 
particularly mention those of M . Tillet, and his associates. 
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nominated by the French government, and publififaed in 
the Memoirs of the Academy, in the years 1763-0-75-6-8- 
80-8. 

Assay of Silver. — For the assay of silver in this country, 
a clean piece of the metal is first taken, not more than 36 
gprains, and less if the alloy appears to be considerable, is 
laminated, and weighed with extreme accuracy, in a very 
sensible balance. It is then wrapped np in the requisite 
quantityof lead, revived from litharge, and for convenience 
rolled out into a sheet ; or else the silver and lead may 
be together closed in paper. The purity of the lead b of 
importance, as all lead only once reduced from its ore 
contains some silver, the quantity of which might make 
some notable error in the delicate operations of the assayer. 
But when revived from litharge, lead retains no more 
than about half a grain of silver to the pound, which may 
be entirely neglected. 

When the muffle and cupel are fully red-hot, the silver 
and lead are then put in the cupel with a pair of pincers, 
•when they immediately melt ; and when red the following 
.appearances take place. The melted metal begins to send 
off dense fumes, and a minute steam of red fused matter is 
seen perpetually flowing from the top of the globule down 
its sides to the surface of the cupel, through which it sinks, 
and is lost to Ae view. This fume and the stream of 
melted matter consist of the lead oxidated by the heat 
and air, in one case volatilized, in the other vitrified, and 
in sinking through the cupel, it carries down with it the 
copper or other alloy of the silver. In proportion to the 
violence of the heat is the density of the fume, the vio- 
lence with which it is given off, the convexity of the surface 
of the globule of melted metal, and the rapidity vrith which 
the vitrified oxyd circulates (as it is termed), or falls down 
the sides of the metd. As the cupellation advances, the 
melted button becomes rounder, its surface becomes streaky 
with large bright points of tiie fused oxyd, which move 
with increased rapidity, till at last the globtde being now 
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freed from all the lead and other alloy, saMenXy lightens ; 
the last portions of litharge on the surface disappear with 
great rapidity, showing the melted metal bright with iri- 
desoent colours, which directly after becomes opake, and 
suddenly appears brilliant, clean, and white, as if a curtmn 
had been withdrawn from it. The operation being now 
finiished, and the silver left pure, the cupel is allowed to 
cool gradually, till the globule of silver is fixed, after which 
it is taken out of the cupel while still hot, and when cold 
weighed with as much accuracy as at first. The difference 
between the globule and the silver at first put in, shows 
the quantity of alloy, the globule being now perfectly pure 
silver, if the operation has been well performed. The rea- 
son of cooling the globule or button gradually is, that pure 
silver, when congealing, assumes a crystalline texture, and 
if the outer surface is too suddenly fixed, it forcibly con- 
tracts on the still fluid part in the centre, causing it to 
spurt out in arborescent shoots, by which some minute 
portions are often thrown out of the cupel, and the alssay 
spoiled. 

In the delicate assays for the royal mint, two assays are 
always made of the same mass of metal, and no sensible 
diflference between the weight of the two buttons is allowed 
to pass, ascertained in scales, which turn with l-l200th of 
a grain troy. If they diflfer, the assay is repeated. 

The process is considered as well performed when the 
button of silver adheres but slightly to the cupel ; when its 
shape is very considerably globular above and below, not 
flattened at the margin ; when it is quite clean and bril- 
liant, showing the beautiful white of pure silver, and not 
in any degree fouled or spotted with any remaining litharge ; 
and especially*when the surface of the metal is disposed 
in scales or lamina, the eflect of a strong but hasty ctys- 
taUization, wMch gives it a play of light and a striated 
lustre, very difierent from that of a perfectly even sur- 
face of a white metal, however pure. Examined by 
a microscope, this striated surface is still more strik- 
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iog * ; the scales appear ta affect the form of an irre^ideif 
pentagon, slightly depressed at the centre, and the surface 
is decidedly uneven. On the other hand, when any allay 
is left in the silver, the surface, though it may be quite 
brilliant, appears under the microscope as smooth as if var- 
nished, and scarcely at all scaly in texture. 

In common assays of plate, either gold or silver, copper 
is the alloy usually met with ; if the fine metal be nearly 
pure, the cupel round the bottom is only stained yellow by 
the litharge ; if copper is contained, it leaves a brown grey 
stain; the other metals, except bismuth, scarcely penetrate 
the substance of the cupel, but remain on the edges of its 
cavity in the form of coloured scoriae, of which iron is 
black, tin grey, and zinc a dull yellow.f. 

The management of the fire is a point of great con^e-. 
quence in cupellation, and several important cautions arfif 
given by the most experienced assayers. When silver is 
kept in fusion in a very high heat, a portion of it is volatar 
lized, so that if a cupel is inverted over another containing 
the silver thus intensely heated, the upper one will, after 
a while, be found studded over with minute globules of 
sUver, very visible through a common lens. M. Tillet 
found that a button of pure silver kept in a very high heat 
for two hours in a cupel, lost no less than l-20th of its 
weight, and hence the error which this may produce in 
assaying is considerable; and makes a return of a metal of 
less purity than is really the case. The heat is known to b& 
too great, when the cupel can scarcely be distinguished 
from the muffle, when the fume given off from the metal 
can hardly be seen for the dazzling heat, and mounts up to 
the dome of the muffle with great rapidity. On the o^er 
hand, when the fire is too slack, the litharge is not absorbed 
by the cupel, but lies on the surface as a red scoria, the 
circulatioi^ is sluggish, the button flat, and the fume very 

* TiUet, Mt m. de VAcad. 1769. 

t Yauquelin. Manuel de VEtsayeur. 
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siaall. Towards the end of the operation, the heat should 
be gradually increased, for in pi'oportion as the lead is ah^ 
straeted from the alloy, it becomes less easy of fusion, and 
at last at heat fully equal to the melting of pure silver ia 
required. 

[To be coniinued,} 



LXIII. — On the advantages of employing Moulds of Horn 
for making Planter- Casts of Medals, By the Editor. 

The Editor lately saw in a shop-window, in the vicinity 
of the metropolis, an impression from a medal made in a 
plate of horn ; this excited his attention, and he instantly 
possessed himself of it. All the particulars he could ob- 
tain respecting it were, that it was the property of a very 
old man; and that at his death, lately, all his effects were 
disposed of to the broker, from whom the JBditor pur- 
chased it. 

It proved to be a remarkably fine impression from thi^ 
obverse of a medal, struck in honour of the Empress 
Maria Theresa, mother to the late unfortunate Queen of 
France, Maria Antoinette ; and is of the most exquisite 
finish and workmanship. 

On tiding it to Mr. James Deville, to obtain a plaster 
cast firom it, he found that the practice of taking impres- 
sions from medals, in horn, was not new to him; but he 
said it had been discontinued in this country for many 
years. It afforded a most beautiful cast, quite as sharp 
and perfect as the original medal, and the plaster left 
it perfectly, not an atom of it remaining in the mould! 
Surely then, this is a practice well worthy of being revived 
amongst us. 

All the difficulty consists, in taking two thick plates of 
horn, as prepared by the horners to make combs of; and 
having made two of their faces smooth and even, by means 
of the floats ui^ed by the comb-makers for that purpose. 
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and also cut a number of deep furrows in parallel lines, 
crossing each other at right angles, on the backs of the 
two pieces, in order to permit the air to escape through 
them ; the medal, after being previously oiled, is to be 
placed between the plates of horn, and the whole be put 
into the homers iron trough, or press, between heated iron 
plates, dnd which must then be closed by means of iron 
wedges being driven forcibly in, by the help of hammers 
or stampers, as in oil-mills. 

In this manner moulds are taken at once, both from 
the obverse and reverse sides of the medal, and without 
in the least degree injuring the medal, whether of gold, 
silver, or bronze : jin fact, it is a vastly superior way of 
forming moulds, to those ordinarily employed ; such as hy 
pouring melted sulphur, wax, or seaUng^wax, or plaster 
of Paris, upon the surfaces of the m/edal ; and, in point of 
durability, it must indeed greatly exceed any of diose me- 
thods ; as, after the many years the horn mould had been in 
the hands of its late possessor, it is still as perfect as ever, 
and is capable of affording plaster casts without number. 

After oiling the face of the mould in the usual manner, 
with a mixture of oil and lard melted together, applied 
with a soft hair brush, in the common way of figure-cast- 
ing ; a little of the properly-mixed plaster was merely laid 
upon the centre of it, and by inclining it, suffered to. flow 
gently over the whole surface of the mould, and being 
afterwards strengthened by laying more of the plaster upon 
it, to a proper thickness ; and then suffered to rest a proper 
time to set, it readily quitted the mould in the perfect 
manner above stated. 

It is to be hoped that this statement may prove the 
means jof bringing this facile method of multiplying casts 
from medals, again into general use. 

Besides diis horn mould, there were also three others ; 
jcme, the obverse of a medal struck in honour of Christina, 
QueiMi of Sweden, but of inferior execution to that of the 
JEmpress .Maria Theresa ; and the others, the reverses et 
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two obituary medals, the obverses of *wiiioh were wanting. 
The Editor merely mentions this, in order to show that 
there is no difficulty in fbrmiiig these moulds. 



LXIV, — On the Process for Manufacturing the Roman 
Artificial Pearls. By H. W. Reveley, Esq. €iml 
Engineer. 

83, King-Street West, Bryanstone-Square, 
Sm, March 16, 1825. 

Having, during my several years' residence in Italy, liad 
an opportunity of acquiring the following particulars relat- 
ing to the manufacture of the Roman artificial pearls, 
^hidi are greatly esteemed in Italy, although, I believe, 
quite unknown in this country ; a(nd as I conceive they may 
lead to other improvements, so I trust you w91 consider 
thetn worthy of obtaining a place in your useful Repository. 

The basis of these pearls consists of fine grained alabas- 
ter, isucfc as tlie beautiful specimens of vases, ornamented 
with foliage, figures, &c. are formed of, which are now 
frequ€intly imported into this country, and wMch is ex- 
ceedingly easy to work. 

Holes being previously drilled through small blocks of 
this substance, they are either shaped into the globular 
form by means of a knife, or by being turned in a lathe, 
which latter gives the most perfect forms ; although the 
country people generally prefer those shaped by the knife, 
and even if their surfaces are of angular and irregular 
shapes. 

These beads are now ready to receive their pearly coat- 
ing, and which is composed in tlie following manner :~The 
in^de, pearly, and shining part of oy«ter and other shells, 
being carefully detached from the white, opaque, and rough 
outer parts, is very finely levigated ; it is then mixed, either 
with a solution of isinglass in proof spirit, or with a very 
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white and transparent size, to a proper consistency for use 
in the following manner : 

Bamboo canes are split into very slender rodsy and one 
of the beads is stuck upon the point of each rod. Pots or 
vessels filled with earth, sand, &c., are then provided ; and 
the beads being dipped into the melted composition of 
isinglass or size, and oyster- shell powder, the opposite 
ends of the rods are thrust into the earth in the pots, so as 
to stand upright and support the beads i^n their U^s, at 
a proper distance apart, to prevent them from touching one 
another. This operation is performed in a warm room, 
and, as soon as the first coat has become dry, the beads are 
again dif^ed into the pearly composition, and the operation 
is repeated, until it is judged to be of asufiicient thickness 
upon the beads. 

These artificial pearls are found to be exceedingly du^ 
rable in wear, and are by no means so liable to iifjury as 
those which are formed as usual of thin glass bulbs, coated 
interiorly wiUi the powder of the scales of the bleak, fixed 
by isinglass, and afterwards filled up with wax. 

I think there is little doubt, that this oyster-shell powder 
would be found to answer the purpose of lining these glass 
beads also, equally well with that prepared from the scales 
of the bleak. I am, Sir; 

Your most obedient servant, 

T.GiLh, Esq. Henry W. Reveley. 



1 

LXV. — On preventing the Watering of Silk, in the Loam. 
By Mr. Peter Caron, of Church-street, Bethnal- 
green^. 

There are two imperfections which silks, especially plain 
ones, are liable to acquire in the loom. One, called cook^ 

~- * From Vol. XLII. of the Transactions of the Society for the Enoourai^i^- 
mentofArts, Manufactures, and Commerce. The Society Yoted the sum of 
fiTe guineas to Mr. Caron, for this useful invention. 
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Ikig, is merely^an uneventiess of the surface, and arises 
usiialiy from one longitudinal edge or selvage of the piece 
being more stretched than the other, in Consequence of its 
not being wrapped evenly round the roll or cylinder of the 
loom. The other imperfection, called watering, is a wavy 
or streaky appearance, produced by a play of light on the 
surface of the silk, though that surface may be quite smooth* 
The cause of this wavy appearance is not completely un- 
derstood, but appears in a great measure to depend on 
unequal pressure being given to the piece while on the roll. 
It is well known that the highest polish and gloss is given 
to silk in the hank by twisting it hard, and at the same time 
giving it a kind" of oscillating movement, so that each indi- 
vidual thread may be rubbed repeatedly on those with 
which it is in contact^ whereby they mutually polish each 
other. Now, a piece of silk in the process of manufac- 
ture may be conceived to be placed in circumstances con- 
siderably favourable to the production of this partial polish 
if, when rolled tight and rather unevenly on the roll, it is 
subject to the vibration occasioned by the stroke of the 
lay upon the weft, which takes place after every throw of 
the shuttle. 

The contrivance which used to be resorted to in order 
to prevent the watering of silks was by means of a knee- 
roll. The five or six yards which constitute an average 
day's work, being first rolled on the large or breast-roller 
during the weaving, were every evening transferred to a 
smaller roll, called, from its position, a kne^-roll. In 
doing this great care was required to lay each fold pre- 
cisely upon the preceding one, a manipulation that occu- 
pied about half an hour; and the silk, by frequent hand- 
ling, was apt to become soft and less saleable. 

Of late years, attempts, more or less successful, have 
been made to avoid the use of the knee-roll, by inserting 
a sheet of thin glazed pasteboard at certain intervals be- 
tween the folds of silk on the breast-roll, which, from its 
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elaaticity, yields to the vibration of the loom without com- 
miuicatiDg any motion to the silk^ while ita own smooth- 
surfaee allows it to iHQve a little on the surface <^ the silk 
without any injurious firictiiMiu The most successful ap- 
I^cation of this contrivance has been made by the candi- 
date, Mr. Peter Caf(Hi> which althot^, perhaps, in i^urt 
to be attributed to his own individual dexterity, (for. by 
the testimony of the foreman of Mr. Leveque, for whom 
he works, he appears to be a reotarkably careful, skilful 
weaver,) has been considered by the Society worthy of 
being made public for the benefit of others in the same 
trade, both workmen and masters; 

The process is the following: 

After a porry, (a quao^ty of five or six yards), has been 
wove and rolled on the breast-roll in the usual way during 
the weaving, it is to be unrolled, and carefully rolled again 
as evenly as possible, a sheet of pasteboard or pressers 
paper being put into the last turn. When a second porry 
has been finished, it is to be again rolled as above described, 
the sheet of pasteboard inserted in the last fold <^ the for- 
mer porry being first removed; but at the end of every 
second porry, or twelve yards of work, the pasteboard 
which has been inserted is to remain till the piece is 
finished, especial care being taken that the pasteboard lies 
as close on the roll as the work itself does. Mr. Caron 
has practised this method for three years, and during that 
time has not had a piece in the slightest degree watered. 
The kinds 9f work to which it has been applied have been 
gros de !N^aples, Florentines, and double- twilled sarsenets. 

Plain sarsenets are very liable to cockle, or run into 
ridges, when the warp is uneven. This may be prevented 
by inserting a glazed pastebbard in every twenty-four 
yards of work, and leaving it there till the piece is 
finished. 
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LXVI. — On Preparing the Extractof Mimosa Bark, for' 
the Use of Tanners. By Mr. T. Kent**. 

It appears from an inquiry instituted by the Society, last 
session, at the request of Earl Bathurst, Secretary of State 
for the Colonies, that since the great extension of the trade 
with South America, there are many thousand hides im- 
ported thence into thi3 country, a considerable proportion 
Of which, from a want of a sufficiency of native tanning 
materials, are obliged to be sent to the continent of Europe 
in a raw state. While these hides remain in the merchants' 
warehouses, they sustain much damage from weevils and 
other insects; and from their being imported raw, all the 
additional profit which would accrue from their being con- 
verted into leather, is lost to the nation. 

tn consequence of the increased demand thus occasioned 
for tanning materials, some persons have made establish- 
ments in Dalmatia, and in other European countries where 
oak is abundant, for the purpose of obtaining the active 
parts of oak bark in the concentrated form of an extract, 
and thus materially diminishing the freight of the article. 
Extract of oak bark, thus prepared, sold in April, 18^, 
(as appears from evidence given by the principal importer 
at the meeting of the committee above alluded to), at ninety 
pounds per ton, including duty. 

In the year 1821, Mr. Kent, then resident at Sydney, 
New South Wales, communicated to Mr. Bigg, the com- 
missioner, specimens of an extract for the use of tanners, 
prepared by him from the bark of a species of mimosa, a 
native of that country ; and in the following year 1822, he 
imported into England above two tons of the same. Of 



* Prom Vol. XLII. of the Transactions of the Society for the encouragement 
of Arts, Manufactures and Commerce. The sum of thirty guineas was pre- 
sented to Mr. Kent by the Society, for his eicertions on this important 
subject. 
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this quaotity nearly half was purchased by Mr. Brewin, 
and the remainder by Mr. Thornton and other London 
tanners, at fifty pounds per ton. 

These . gentlemen last session gave eyidence that the 
leather tanned by extract of mimosa is as good as that 
tanned with extract of oak-bark, and that a ton of the 
former will afibrd nearly as much leather as a ton of 
the latter. 

The following is the process used by Mr. Kent in making 
the extract: 

Take a quantity of mimosa bark, stripped from the trees 
in the spring months, that is, in August, September, and 
October, and after the rough or. outward coat is cut off, 
and whilst green, crush it by passing it through a mill con- 
structed upon the principle of those mills which are used* 
in the crushing of sugar-cane, but with this difference, thai 
the rollers should be made of copper, and may be fluted. 
This done, the crushed bark is put into a copper boiler of 
clear water, in the proportion of one hundred pounds of 
crushed bark to one hundred gallons of water, and boiled 
gently two hours ; after which run off the decoction into 
broad flat copper pans, through a sieve or other strainer, 
and etaporate to the consistence required. 

One ton of bark produces four hundred weight of ex- 
tract, when brought to the consistence of tar, and if cbii- 
centrated to a hard substance, as pitch, the produce is 
three hundred weight ; but the evaporation, if carried to 
this extent, is liable to scorch and partially char the ex-^ 
tract, and therefore is to be avoided. 
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%^SNJl.'-^0nImprai}ement8 in the Manufacture of English 

Cutlery. By fAe Editor. 

wrru FiGUiiEs, 

(Continued from Page 196J 

ON THE MANUFACTURE OF SUPERIOR GRAVERS. 

■ ' . . ... . 

The Editor was, several years since, induced to turn Ids 
tiiiougbts to the improvement of these important instrur 
ments in the art of engravings by the continued entreaties 
«f that celebrated artist, the late Mr. Charles Warren; 
who complained, and indeed jui^tly, that he could procure. 
BO Boglish gravers fit for his delicate works; and that the> 
only good one he had, was a l^rencA one. In fact, he 
constantly reduced his gravers, by grinding, to the size of 
needles ; and if the edgei^ or points of them either bent or 
br^e in use, they became useless to him. The Editor at 
{ength, yielding to his requests, determined to employ his 
variQUs improved methods of working steel in the perfect- 
ing of gravers, and was fortunate enough to succeed in 
th^ very first attempt. 

He found, on examining the French graver, which was 
of a very clumsy make, although of an excellent quality 
oS temper, that it lufd been originally forged in the shape 
of a pareU^gram, and filed to its lozenge shape after- 
f^r4s, the edges being formed out of the sides; and thus 
its edge, and the point formed of it, had been subjected 
to the immediate and direct action of the hammer in forging 
it; but which can hardly happen, when, as is usual, it is 
foraged at first in the lozenge form. He accordingly d^* 

Tech. Rep. Vol. VII. ^ S 
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termined to avail himself of this decided improyement, 
and with the best effect. 

It scarcely need be mentioned, that the Editor also 
took care, that the requisite cautions in the choice of tike 
cast-steel, and in the manner of working it, tls indicated in 
the several articles " On Iron and Steel," contained in 
the early volumes of this work, were particularly attended 
to ; and the planishing and condensing it when cold, after 
the imjNTOved and speedy method of annealing it had been 
previously employed, (which is also described in those ar- 
ticles,) was carefully observed ; as also that it was heated, 
not in the open forge fire, as is usual, but in a piece of a 
gun-barrel, closed at one end, and placed horizontally in 
that fire. Finally, after being filed to die lozenge shape, 
and careAilly heated to the due heat> it was quenched in 
water, and carefully tempered to a straw-colour upon a 
metallic bathj heated over a charcoal fire. 
• The Editor can never forget thie pleasure it afibrded to 
his friend Mr. Warren, when, after grinding it to his ac- 
customed shape and size, and carefully whetting its edge 
and point upon the oilstone, to the nicest perfection, he 
began to try it upon a copp^-plate ; at first, with light 
and delicate straight lines only; then with curved oi^s: 
next, by crossing them; and, becoming more and more 
confident in its goodness, at length cutting deep incisions; 
all of which it endured, without its point failing in the 
least degree; cuffing the copper like cheese, as a friend of 
his used to say, when he met with a graver to his mind. 

It maybe added, that the success attendant upon his 
first attempt to make a perfect graver, led the Editor to 
determine upon engaging some of the best London sur- 
geons' instrument makers, and working-cutl^s in his ser- 
vice; and he had the pleasure to supply the first artists 
in like metropolis, with his improved gravers and other 
instruments, for several years. 

Having thus detailed the methods he adopted in the 
first instance, it is only necessary to add, that he ak^ for- 



tuhatelyibecame po6sesaetlj^:a ^uanifaty^of the eelebrated 
HimtMUijiaicast^^teel;^ mdi^bickf)(m'^e(mnt^ it being 
of^a size not smted to tke 'gteerat demand/had'lain in the 
h^dfrjofooiie of Hun^num^ft vendors in town; 'for many 
jresiis/ 3.:H^/stiioereIy wifib^ he 'cmld add his'testinionv 
t(Ktfae^jnM><AM^^<tf Ithe oast^steel maDafWetiireii ait^the pre* 
seist ti^e4<^buet^ Auifibrtfinaitelyv iftiis ofltt'of his 'power; as 
^dietybeii,; Mingito-'tkehscmroity of' th$ genuine iSwedish 
tti9l4ifH^n^M ti^'country^'iroii ofi inferior qnalitydfi used; 
Of Mrhetherp '6wing tD'Otbek*:caiise% the doAphdnts^ of the 
inferioi^ittf of the ^English oai^steeliat this period are too 
prevalefiftiind weB-foundedw :-•"?: "i^ '«< v^ 
• He^h^p<Bi^ 4hat the iie^^ method bf making cast-steel, 
fot^wMeb^'Mr^^Thbrnqf^aa^'has latefy' obtaMd a patent, and 
whil^h is described in 'ttie > fiir^t piaM of the present^nomber 
of the Tiechn/ieal BepaeUoi^^ Takoy 'pfor& tbe^ happy means 
of removing this' infbri^tyin^ an iaifUcIe^' of ^^Uch) till of 
late years, we had the entire monopoly in this country; as, 
btherwise, bur'cofntin^ntal neighbdiiiis will very soon bid 
fai^ to excel lis in thie manufacture of cast-steel articles 
in ge]ieral,,aBd.pf'gi»(veiB in; particular; as it will be in 
yiiik to endeavour ^ to ^make superior articles of inferior 

:. The Editor at fii^t made it a ooiistait piractice to whet 
all his graver poiiits and edges to a pevfect «lK^e> and to 
prove their quality upon a copper-plate, in the manner he 
iiad seen Mr. Watren do; but'he soon- fbund^&is trial was 
unnecessary; as, from the accuracy of his processes, and 
'the goodness ttf ^6: ca^ty steel ^aployed, there was scarcely 
lo>l]^;£Qr«iid ally diffi^PBuce. between them* 
( Jtufay be expedients to add^ that the gravers were 
.^)iged, ivfaen red-hot,, to gauges, twhbh . left theiQ suffi- 
ciently ^ck to allows them,, after being annealed> to be 
iqxr^ad binder the hammer^ and when quiie cold, .to a pro- 
per^ tiuckness,. as indioated byiOther gauges, to form the 
Ravens o(^ hy.Simg them ito the lossenge shape, as above^ 
mentioned. . '^ 

H 3 
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Of course, these nice and tedious processes rendered die 
grayers considerably more costly dian those made in the usual 
manner ; thb, however, was of no importance to the artist, 
who could always be sure. of his graver point standing; 
and thus be enabled to execute hb delicate works with a 
facility which more than compensated for the extra cost 
of his gravers. The Editor wishes he was able to say, 
that even this extra price compensated him for the great 
pains and expense he bestowed in making his superior 
articles. Such, however, was by no means the case ; nor 
were his profits at all equal to those obtained by the ma- 
nnfacturers of gravers made in the ordinary modes. 

In plate VII. fig. 1 represents the parellelog^ram, with 
the lozenge within it, showing how the. flat and hammered 
fides form the edges of the graver filed out of it« Fig. 3 
represents a square with a reversed one within it, to file 
a square graver out of it, in a similar manner. 

OK THE MANUFACTURB OP IMPROVED ETCfiING 
NEEDLES AND DRY POINTS FOR ENGRAVERS. 

These were forged square and tapering, and, after being 
annealed in the improved manner, again condensed by 
hammering them cold. They were then filed round and 
conical; and, lastly, hardened and tempered in the same 
manner as the gravers. . 

ON AN IMPROVED HANDLE FOR ETCHING NEEDLES, 

AND DRY POINTS. 

Engravers like to continue using any particular handle 
for their etching needles and dry points, after having be- 
come habituated to it; while at the same time they wish to 
have the power of changing those instruments at pleasure. 
In order to meet those wishes, Mr. Wm. Beauchamp, Watch 
and clock tool maker, of Grafton-street, Soho, has pro- 
posed a new handle, furnished with a suitable contrivance 
io hold and. retain the needles and points fi^rmly in their 
place in it. 
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In plate VII. fig. 3 represents the lower part of the 
iinproved him^, with an etching-needle in it ; and fig. 4 
the needle, shaped to fit it. The steel socket has a round 
cylindrical hole drilled in its centre, longitudinally, as 
ishown by the dotted lines in fig. 3; and another round 
hole drilled across and through it, a little above the ter- 
mination of the former hole; firom the. lower part of the 
lippehnost hole to the termination of the lower one, a slit 
is filed, as shown in fig. 3. The stem of the etching- 
needle is made cylindrical, to fit the hole in the socket 
accurately; and a shoulder is filed away on each side of 
the upper end of it, so as to leave a fiat tongue in the mid- 
dle of it, which is intended to enter the slit in the socket, 
€md prevent the needle from turning therein ; it would also 
be well to make the tongue a little thicker at its root than 
uitiia top, so as to be tapering, or wedge-shaped ; this would 
contribute to retain it more firmly in its place in the socket. 

It will be seen that the end of&e tongue projects alittle 
way into the cross-hole in the socket; the intent of this ia, 
that by inserting any tapering point, as that of another 
needle for instance, within the hole; it will force and drive 
out the needle from the socket. 

Mr. Beauchamp has dentists' arbors, with a similar pro- 
vision to the above made in them, for holding their deli- 
cate drills, broaches,' &c. in; and the Editor many years 
since saw a drill-stock in Mr. H. Maudsley's possession, 
fitted up in a similar manner. 

(To be continued,) 



LXYIII. — On the raising of Silk in Oreat Britain'^ By 

the Rev. Gborgb Swaynb*. 

Pucklechurcky near Brittol, 
SIR, Oct. 15, 1786. 

I HAVE just now peruBed the fourth Volume of the Trans- 
actions of your patriotic Society, and it is with inexpressi- 

* From Vol. V.,of the Transactions of the Society toi^ the encourageineiit of 
Arts, Manufactures, and Commerce. 
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ble satisfactiQii I observe the rapid progress towards 
perfection wliich the Arts lMi4 Manufaotures of this coun-^ 
try are daily maJkiDg under their auspicious patronage. 
What I am particularly pleased, wi^ in the ]roluii|e I hayi; 
just readi is the atteptioQ still cpnti^ued to, and the iff^ 
creasing proofs of the practicability of the raising of v^ in 
this island. Th^ elegant l^ter/i of Miiif Heiuietta3*tiodej», 
inserted therein, <b^ve induced me.to-sep^ ypu the f^lloa^r 
ing remarks, tog€|ther ^i^th )i|e.flpe9^n^aof sijk, i^cIofse4 
in the same coy e^; diese, ii|piifieyy^r>,fure^hy.;^o 9^ansiiir 
tended as pandidirfes/Qr.|^.di#tMiptiq^;»iiml9ir.to that where: 
with the letters gf tW ingenious young la^y, have J>e^ 
most deservedly hpnoiyrfHl by, ^ Soci^ty^ (as I am coDr 
scious they have fiq;pr^e|i^i9i^.of this km4)^prr^tit»e; light 
of rivalsfaip ; butjVHSirelyltpeQrrpboir^te.ttie testirnqny t^i^f 
adduced, ^hat tbie produotioa.i(>f .merehaptable si^vftcpi 
worms fed ifi tbi#; island,, is po^ , o^j. itfacticable> j^t that 
theare would be 9imaett ab^^rtaiaiy <>{ a manufactory of -tiiat 
lund succeeding^ .were J Ibece 4; sn£lck«ijcy <ef proper fqp4 
easily piocucableiqr tbq wmnsiwhifih prodiii^.itr,; ^kt^ 
food I am confident wiU jnever be^ . found in ti^ X^^Vcmk i^ 
any other tree or plant thai^.AwOiftejiC the. jmqj]^«^y, j jE'ojr 
akhcMkgh #ilk vrOirnw^ wiU. feedttm tto iea¥fi«' of tettaces, 
■and wiU sometimes spto^. their. iw^^aad'^go through th^k 
several amt^mo^hom witfiQwl aiiy otbeic food, wbe» ^bey 
have boon accui^pflit^d t^; t^ait AH)m.ti^ir^ first QisicliuHM^ 
from the eggs ; yet they will. jBiftSf^r .thav^^j^ well^j Jjecpn^ 
so large, or spin a web either so^ good in quality, or so 
abundant in quantity, as when they have been fed during 
their whole existence in the larva state, on their natural 
food^ mulberry leavoii.'V And suppd«ing^.tli4^^eav€ib^ ioClei- 
tuces to be an e<qpi:iaUy'^<)^^[)od for^liein, yet the great 
extent of land necessary for the growth of lettuces su^- 
cient for the conspmptioA pf . ^y consider^Ie^ number ^f 
wormSy muj|t surely i^^der ineffectual every aitexi^t |o 
raise silk upon Uiat plan. 
In Ae Society's sec(>6d voltnne we bave'an i^^couiit^^^ 
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a very ample rqward bestowed on a Mrs. Williams, of 
Gravesend, for faer communications on the subject of silk 
worms, chiefly tending to show that a substitute for muly 
berry-leaves had been discovered. I tugive tried n^ost of 
those plants recommended by her, and several othe;rs, with- 
out the smallest appearance of success. The worms would 
sometimes eat them, but whenever they did, it, always 
proved prejudicial to them, and generally dest^ctiye. 

In the valuable paper subjoined to Mrs. Williams's let- 
ters, written by the Honourable Daines Barrington, it is 
hinted that a succedaneum for mulberry leaves mig^t be 
discovered by examining what insects, in this country, feed 
upon the mulberry, in common with other plants ; presum- 
ing from thence, if any jshould be found, that those plants 
would resemble each other in their flavour and nutritive 
qualities. Could any insects be found in the circumstances 
before mentioned, it might po$sibly lead to such a disco- 
very. But your correspondent Miss Rhodes has remarked 
(and I have myself noticed the same) that no indigenous 
insect of this country preys on the leaves of the mulberry ; 
not even the race of Aphides, those ^dmpst universal 
plunderers. 

As a farther direction to a research of this kind, the ob- 
servation; of botanists may be adduced, that plants of th^ 
same natural class and order have a near resemblance in 
their virtues and qualities. This clue would lead us to 
only a few plants of the native growth of this Island, wfaic^ 
stand in the above degrees of a£Snity to the mulberry; and 
these are, the nettle, the bpx-trea, the b|rch-^ee, and the 
alder. The most likely of these I shoiUd suspect would be 
the birch; for I-have not tried either of them, neither do 
I recomm^id the experiment to others; as I think 9II e:^- 
periments with a view to procure a substitute for the mal- 
ben^ quite unnecessary. Vok what necessity oan there be 
for ranging in quest of other fpod, when the mulberry tre0 
itself, the acknowledged proper and natural food of thes^ 
insects, will thrive and prosper in this fwmtry as WeU as 
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most other trees. Iii very poor soils indeed they gro^ 
sparingly ; but in soils tolerably rich, either those that are 
naturally so, or enriched by art, they vegetate with all the 
luxuriance that can be wished. I at presetit know the 
owner of two mulberry trees, which have not been planted 
more than fifteen or sixteen years from the layers, which, 
in my opinion, would each of them have maintained f<^ 
these two or three years past, near three thousand worms 
in a season. 

The chief reason alleged for the necessity of findmg 
out a substitute for mulberry leaves is, that these leaves 
are not produced early enough in this climate to beemne 
the food of the infant worms. It is well known, that the 
leaves of the mulberry tree seldom begin to unfold them- 
■feelV^s before the latter end of May, or the beginning of 
June. It is likewise a matter of notoriety, that thbse few 
«ilk worms, which have as yet been bred in this island, 
have mostly been hatched by the beginning of May, or 
even earlier; From hence there has been supposed a ne- 
ceiSsity for providing some more early vegetating plant for 
their food, before the leaves of that tree are ready fbr 
them. That no such necessity exists, is to me very appa- 
rent. Is it not natural to conclude, that the constitution 
of the air, respecting warmth, should at one and the same 
time expand &e leaf, and protrude the insect ^hich was 
intended by all- wise Providence to inhabit and feed <m 
'that leaf J This, we may observe, is the constant course of 
nature, with respect to all other insects and their food. 
We have every reason to suppose that this is the case with 
the silk worms, and the mulberry leaves, in those countries 
where both are indigenous ; and I have not the shadow of 
a doubt that this effect would naturally and invariably 
obtain as well in this climate as any other, did not human 
imprudence interpose to prevent it, and art obstruct the 
intention of nature. The egg^s of silk worms have, in this 
country, been generally consigned to the care of young 
people, and those chiefly of the female sex. They have 
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been fMserved in bureaus and ehests of drawers, in rooms 
'where fires baye been constantly kept during tbe winter 
reason; In the spring, as soon as the influence of the sun 
began to be powerful, the eagerness of youthful curiosity, 
has caused them to be removed to windows, where the sun 
exerted its full power : and in this situation they have been 
generally forced into existence, within a few hours, in a 
-season, when the temperature of the air was unfit for them, 
and when their proper food could not be procured. 

One of your late correspondents on this subject, Mrs. 
Williams, has proved that the hatching of the eggs may be 
accelerated, and has averred, that it is even possible to 
hatch them in the midst of winter : the other. Miss Rhodes, 
has experienced that it may be retarded beyond the usual 
time, since, in her second letter, dated the 34th of August, 
1786, she informs you that her sHk worms' eggs, in that 
yeai^, were Hot hatched until the second of June, and not 
even then, without being placed in the sun^shine. I have 
this season retarded it longer, until the middle of June ; 
when likewise it was eflected, by exposing the eggs to the 
vivifying influence of that great source of life and light. 
There cannot then, I think, be the least doubt that the eggs 
of ililk worms may be hatched at almost any time. And I 
should recommend it to every person who shall hereafter 
engage in the business of breeding these worms, unless it 
be for mere amusement, to take care that this efifect 
does not take place until the mulberry tree is nearly in 
fWlleaf. 

' There are three reasons which appear to me of ^at 
veight for recommending the full foliation of the mulberry 
ttee, as the regulator in this matter. The first is, that there 
miy be a sufficient store of their natural food ready for the 
yoing worms, as soon as they come forth from the eggs, 
whch will preclude all necessity for seeking after other 
fooi. A second is, that these worms being originally na- 
tive of a warm climate, may be sure to be brought to life 
' whe\ the air is of a temperature oonjgenifd and agreeable 
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to them ; «ince itis a geoieral observation among gi^enersf 
that when the mulberry tree beginis to expand its foliage, 
it is a certain sign of the near approach of fine, warm, 
settled weather. A third reason is, that the nialberry 
trees may put forth a good quantity of leaves before 
any of them are plucked, that so they may not suffer sq 
much in health frqpt that operatioui as they otherwise 
would do, and may be equal to the support of a much 
larger stock of insects. Foi: it i^ certain, that the leaves 
are as necessary to the Ufe of a vegetable, as the skin or 
the lungs are to that qf an anioi^^k If therefore most of 
the young leaves are immediately cropped off as soon as 
they are put forth, the consequence undoubtedly will b€|, 
that. the tree will be so weakene4 and retarded in. putting 
forth its leaves, that it will, not produce near the. quantity 
it would otherwise have done, and if this usage be .o|ten 
repeated, will inevitably be destroyed. To this last men- 
tioned circumstance I ^pute it, that the tender heart of 
your fair Shropshire correspondent suffered those mortify- 
ing apprehensions which she has so feelingly :descnbed in 
her first letter, page 150, of your late publication ; apd that 
so considerable a number ;as t^ely<^ large pptulbeiry tribes 
were scarcely adequate to the r^aintenance of ten thou- 
sand worms, v ^ f. ^» 

If what I have assierted ;in.tfae beginning of this letter 
bea fact, that no otl^er vegetable can ever be substituted, 
with advantage, as the food of silk worms ; it will foUow. 
that before any attempt to breed them upon an extensile 
plan ca>n 4iucceed, i^ is i|bfS(4uMy necessary that thecmii- 
berry trees shou^ beconifl mtueh more numerous, tiian tfey 
are at present. ,0f this t tl^. Sod^ty , , it should seem, luf^ 
long beei;! coftvjoiced, si#ee tb^y h^Y^t d»rough<a suceesflon 
pjf years> .proffered re w^ds for kc^ea^ing.rtibeir numi^; 
biit hitherto, I believe, >/^^(h0ii|t,s^icces8. 

From th^ p^<^pijqap^(£^^^ of^^fia- 

CuUure, a^4iey now s^kan4i M?^f#i.e:lp^ yql|uapu^,rj[i^4^ 
to apprehend, ithat %e)Siacipty fe^dgivM iij>itfee)BH»jtc?r#i 
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despair; wdttrnttjiio^e pi^^iiuums. were intended to he 
diseontittued. .Il|ope.iQy\«|)prel|efiMQiui will prove ground^, 
less ; and to l^^ye be^a ocoasioi^d merely by typographic 
oal error. .: . . .-^ '.i.i .• -. .m'^ ,••-■• '•« ;-.i, ;■.-. 

If, it "K^d floit sul^e^ m^ to ^\ iwpuiWipft' of i»perti^ 
nenceor presiwptioA, I i/fQiddl*^commefl4 it tflL.tbum.to 
multiply tb^r {Nr^aniupats p^ tb^t bead^ jM to, b^ partioii^ 
larly liberal, in, tfe^ir, offers.; , , . .; .\,u s.- {: i ; ^/.r:.. 

There we tbye<p>. |ftp4^^: of r§i^Bg I^^lbenry. trees, to 
which we; w^dir^te^bywriery-ilie^p.^^ tb^m 

fipom layfars, jfrtwa ^e^d*. wd frpBji .ptttttngi^^ Tb^ chi^f m^ 
thod nowia praptic^ipjrJtefe fe^;tfi^9^^re j§ad^»s^ 
for, is by layws j; but t}«^^ft j»ppto«ftd.tQ hefftn insufflci^ot 
mode, where great jiuinibeTs ^ art mm^W"^ Aikiyet.elmt 
trees which are planted iiiiisueh-iiljmhfe^ in this coimtry^ 
are chi^ propagated .by ibi^ iroirtbod^ ( (Tb^ mode, rf.^ai*- 
iiig them from seed, .is^^ wti)»lj&iteAiws but unc^^rfi^;,^ 
the seed seldom^pip^ns suffioieu^ m tWs cBmgtei . a$d lb© 
dependaqqe. op %eigii se€4s,ofif»y;ii»dise3tJfeH|elypf^ 
c^ripus. , The l^te preodJ^mB 0f. ^e Sp^jety.hayexe^p^cted 
only the last method^ M^np^elyitfhftt ,ef,irftiw« tkeift/ %Qm 
cutl^gs ; tbiii wPl^ldbe, dpubtfess^ tfe? «|,(^t ad?i|^ble mfir 
thod for raising. ^^ l^rgefti^mber i^j/1|!ees ip^^ isbprt^tip^, 
provided jthe p^tt^s pf th^jog^i^&grry .ipe^ei m^U W^Bftade 

to take root ^s readily e^ tth^ c^feigs pfi wiU^w» ;popl?«, 
and some pther tyee^^^i ; Tbjs bPF<%yfB|p.fc ,Wt4be f^se^ % 
wijthithe greatest -9^^ Wtoy ,ef tbfi^eQMttwtgs^l uptgpY^^, 
uidess assisted % ;^ti£^ial bef4'..>. .;. ; , ?- o i \ // 

I have ,taJtep,iip|ici^ ^tb»t Wibepeyer^ jftd b^^cbe^spfi^ 
fig-t^e have beei^^ ^m^ tiip#. uiolc(i9ed< in tbe> sj^^ft >y 
wtdch they are usually, taqjttdi tft tibi^v^yaflb^ pruning, 
abidance pf h^di9g;rpo^ii»}^g9PeraHy4>ut£(»rl^. Frpi^ 

hepce I surmised,, that cij^tiDgs. ^ ,»»y tree* Jiw^t pmlto- 

bly be prepared for taking root more ceftaipl|r:mdG0^P$- 
ditio^ly^ by tybf a «teediQifii)bi F9^Ui^ ^Iftft^iOjrsiKiblike 

Mdi>staiiee^ l^etty tifbt r(ii»diev^a^ fbopt tbat iaiisleM^ 
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for a cttttiDg, as soon iu the summer as it has mftde afff 
considerable progress, at the pkoe where it issued from 
the last year*s bud. I tried tins experim^tit last season on 
some cuttings of the arbor vitae and the althaea, the cut- 
tings of which shrubs are kifown to take root in the com- 
mon method with great difficulty. And though these did 
not s^cceed agreeably to my sanguine expectations, yet I 
am very unwilling to think this experiment decisive. May 
not some substance be discovered which would more pow- 
erfully solicit the incipient roots, than that which I have 
tried ? What would attract the moisture of the air, and at 
Ae [same time be void of causticity, or other corroding or 
injurious quality, I should imagine would be most likely 
to have this effect, if any such could be found. 
. Perhaps the following proffer (provided the Society's 
fund was equal to it ; which, from the very numerous and 
respectable list of members, I have no doubt of) might Imve 
very beneficial consequences in respect to this object, the 
speedy increase of mulberry trees. To any person who, m 

the year , shall plant or cause to be planted in any 

one parish, township, or place, any number of mulberry 
trees, not less than fifty, of the height of three feet or up- 
wards, in places well secured, and not within the distance 
of eighteen feet from each other, the sum of five guineas ; 
to the person who shall so plant or cause to be planted the 
greatest number, the gold medal in addition ; to the second 
greatest number, the silver medal in addition. \Cknms, 
with certificates, to be sent in immediately after planting; 
end other certificates to be sent, that the plants are in a 
growing condition two years afterwards, when the claim- 
ants should be entitled to the rewards. And any person 
to have the liberty of claiming the pecuniary part of the 
above premium toties, until the Society should think fit 
to discontinue it. 

This, I should think, would stimulate gardeners and nur- 
sery-men^ to raise great quantities of tiiese trees to plant 
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thein out for people in gardemt, orchards, &c. at a low 
price; or eren, if they could nor g^t purchasers, to plant 
them gjcatis. The obtaining of malberry trees, I look upon 
as the first and grand object. In the scarcity of these 
lies the great stumbling block, and whenever this shall be 
effectuaUy removed, I am confident that the raising of silk 
in thi^ couutry will be no difficult task. 

The specimen of silk herewith sent, contains six small 
skeins, each of them the whole length of the. web (except 
the waste silk first taken off, and a very little left surround- 
ing the i aurelias) of a dozen worms reeled off together. 
The bit of paper rolled round a part of each skein was 
set as a mark to find the extremities, and to prevent all 
entanglement. They are sent in this detached manner, 
that the Society may, if they please, satisfy themselves as 
to the length, by causing an actual measurement of each 
skein or thread to be taken. Whether either of them will 
equal the length of the spinning measured by Miss 
Rhodes, T much doubt. The coccoons were reeled off in 
hot water wherein a little gum Senegal had been dissolved. 
I have reason to think, that the young lady just mentioned, 
has been misinformed respecting the gum being the crite- 
rion whereby to judge of the goodiyess of silk, since I have 
been assured by a very intelligent silk-throwster, that the 
gum so apparent in the bales of silk imported from abroad, 
is not the natural production of the silk worm, but chiefly 
the addition of art ; and that the silk, when received, is 
oftentimes so highly stiffened that the workmenare obliged 
to discharge much of the gum, by diluting it in water, be- 
fore they can reel the silk off from the skein, or manufac- 
ture it in any way whatever. I have tried the experiment 
of reeling off the coccoons in boiling water ; it has a good 
effect in dissolving the natural gluten, which causes the 
web to part more freely ; but I was never so fortunate as 
to find the lives of the insects preserved after passing 
through this severe ordeal. The most troublesome office 
in the business of breeding silk worms is the cleaning 
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tbem ; ikis: -in tiie e&tAmaii mbde^ is k tediotis and disagree- 
dbU task; tu weff an in^nuttodioQi^, if notinjorioud, to tfie 
Iftyrins. MiBS' Rhodes did nidt fli&k this operation necfes- 
saiy oftener than once a week'. It has^ appeared to ine to 
be iibsolhtely necessary to the hettlth of ibe insects, when 
diey hm Adi ' gtown, or nearly so) that it should be per- 
fiMTBied at least once^ day.* I" have the idea of a' simple 
^pparatnsy wfttereby X imagine tiiis obstacle will be totally 
removed, as Well as some othfer inconveniences which I 
inean to get reaHseed befim the next breeding season. 
Should it please me so welt when reduced to practice, as 
it does at present in theoty, I shall take the liberty to send 
you eidier a'lnodel or description of it. I am. Sir, 

Your most obedient humble servant, 

To'Samubl Mobb, Esq, Sec. Q- Sw AYNK. 



liXIX.-^On a n^ tmdde^ofsupp'ortinff the Topmasts of 
'Ships, /ntrenterf 6y iJff.'OEORGE iSwTARt, Engineer, 
Laviibeth*. 

WITH A Pt6I?IlB. 

Ti^fi common mode of strpportin'g* a topmast is by means 
of a fid, or bolt, of iron ot wood, which passes transversely 
(liroTigh the mast near its base, and r^sts, by its two ends, 
on the tressel- trees, which'form part of the top or frame- 
woric of timber, which, together with the cap at the head 
of the tower mast, (through which, also, the topmast passes,) 
sitpports this latter in a vertical position. It is also sup- 
ported ktendly, in two Opposite directions, by the shrouds, 
winch are strong ropes fixed at their lower end, some to 
the side of t^e vessel and some to the top of the lower mast, 
and alf of th^tn secured, at their upper end, to the bead 
of the topmast. 

* From VoL XLII. of Ihe Transactiops of tbe Society for Ui« enconraf e- 
ment of Artg, Manufactures, and Conunerce. The Society Tuted its large gold 
IMdilto Mr. Smart fW X\m important iBfentioni 
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. >Iii bda¥]f fpales^ whcdi avodi^elis^ltidisrwayyilrataiiGlior, 
the kiqmise of the wind agiednst the mast is such that it acts 
li^e a pow^r allied at the^eiidtrf'ai very long lerer to bury 
tke le^ side of the hull in the sea« ^ l*he obvious remedy 
fbr this %t>ald be to low^ or slide do#li the topmast, and 
thu^ to reduce the length of the lever; and, to apersod 
unacquainted with practi^eed navigation, the only opera- 
tion appatently requiisite > f^ this purpose would be to 
knock out the fid and then to lower the tbpmaist through 
the interval between the two tressel-trees. 

The weight, however, of the topmast, with all its ap- 
]^endages, occasions so enormous a pressure on the fid that 
it is' found quite impossible, by any power which can in that 
situation be applied^ to drive out or withdraw the fid with- 
eut previously taking off the pressure. TKiis is done, or 
fvither attempted to be done, by' attaching a rope to the 
heel of the topmast, leading it through a block hooked on 
to the cap of the lower mast, and then bonvejring it below 
to the ^^^dlass or any oth6r power that can be most ^con- 
veniently made use of; B'ut as in gales of wind the shrouds 
are always drenched with wet from the spray and the rain, 
aind as h dry rope always shortens by being wetted, it fol- 
lows thai the tension of the topmast shrouds is at such times 
acting in the same direction as the weight of the topmast, 
and in direct opposition to the heel rot>e, on which account 
it rarely happens that (he fid caU be relieved. 

The tension of the shrouds may indeed be taken off by 
slackening them ; but, in proportion as this is don^, the 
lateral support of the topmast is diminished, and the most 
imiUinent hazard is incurtfed of its being blown away^. To 
lower the topmasts therefoi'e, whfle a ship is under way, 
however conducive it may hie tc the tease aiid even to the 
safety of the vessel, is a manoeuvre not often successfully 
attempted even on board a man of War, and scarcely ever 
oh board merchant-men, which are always scantily manned. 

'Hie above-mentioned very serious objections to the? c6m- 
^on way of securing a topmast have induced Mr. Smart 
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to propose the following plan, which, although .as yet it 
wants the sanction of experiment, has b^en taken into con- 
sideration at two successive committees; and from its there 
obtainivg the unanimous approval of naval officers and 
other professional men, is now offered to the public through 
the medium of the Society. 

A little below the hounds, ox shoulder of the lower mast, 
wUch supports the framework of the top, is to be formed a 
step /, (fig. 6, plate VTI,) This may be done by bolting a 
fish to the mast in that part, if the mast is a single tree ; but 
if built of several spars, as all large lower masts are, there 
will be no difficulty in making the step without the use of a 
fish. The face of the step is to be a plane, declining out- 
wards, and is to be strongly plated with iron or copper. A 
shoulder fitted to this step, and like it covered with metal 
plate, is to be cut in the heel of the topmast h: the whole 
weight of the topmast will therefore rest on and be sup- 
ported by the step in the lower mast, and as the area of 
the step will be at least equal to that of the top of the fid- 
hole A, the one will be no more liable to crush in by the 
superincumbent weight than the other. In order to prer 
vent the top-mast from being thrown off its step by any 
lateral motion, a wedge g, is driven between the top-mast 
and the cross- tree e. The fid is proposed to be retained, 
bu4; only as a preventer, in case of accident; for the bottom 
of the fid-hole being placed an inch above the tressel-tree 
d d, it is manifest that it bears no part of the weight of the 
top-piast as long as this latter rests on the step/. 

In order to strike or lower the top-mast, the heel rope, 
with its tackle, is first to be applied, then the fid is to be 
withdrawn, after which the wedge g is to be knocked put; 
and this will be done with comparatively little difficulty^ 
because the lateral pressure of the mast cannot be inuch, 
and because any difficulty likely to arise from this cause 
may be obviated, by proportionally increasing the a^gle of 
the wedge. Nothing now remains but the exertions of 
two or .three men swith handspikes inserted between ^e ^wp 
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masts near the tressel-trees, to trip the top-mast off the 
Blopmg'step /, and to lower it in the usual -wdj by means 

0£,Ae hfeel rope: 

■•••...."■ 

References to the Engraving. — Plate Vll^Jig. 5* 

a The upper part of the lower mast 
. i. The lower part of the top-mast. 

c The cap. 

4d One of the tressel- trees. 
. e e The cross-trees. 

/The step on which the top-mast is supported. 

ff The wedge by which the top-mast is secured in its place. 

il The hole for the preventer fid. 



XJSsX. — On the Cypher, or Secret Character, used by 
B.EIT A, in a Work on Optics, published by him about 
the year 1645. 

Wb find examples of this Cypher, in '* The Posthumouls 
Worics of the celebrated Dr. Robert Hooke," pubilsh^'d 
by Bichard Wallis, Secretary to the Royal Society, in 
1705 ; and from which it appears, that he combined iwo or 
mmre words into one, taking the letters of each ixi alternate 
succession. Thus, the passage, ** ChartapatOuB lenis- 
simo pulpiento ingeniose agglutina tripoli vitrtim polito 
in ea," when transposed into his cyphier^ forms the follow* 
ing curious specimen : 

Cphaatritnad Ipeunlimsesnitmoojctng 
ggelnuitoisnea tutijtprovlmi pionleiato. 
Afrhich surely, to one not let into the secret, is obscure 
enough; and yet is very readily written, all that is neces- 
sary being tO: leave a sufficient space between each leiter, 
to. receive the others between them. The Editor has, for 
several years since he became possessed of the knowledge 
of it, had it in use in such cases where he wished to cou« 
ceal.the names of ingredients in processes, &c. k.c\ 
Tech. Rep.Yoh VII. T 
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LXXL-^On a new mithod of fining original righi and 
left threaded Screws, Invented by Mni G. WikL8£l» \rf 
Mount'Spneet, Walworth Common*^ 

WITH FI6UJIIE8. 

Thb Society have tot 86me few years offered a pfemium 
for a method for generating im origitial screw more perfect 
than any hitherto known. Several claimants hate come 
forward ; but the Society have Hot as y^t thought them- 
selves justified in awarding the prefnili^> oil ax^coant of 
the actual ii&pedbctioftiS of the screws product, and the 
inadeqiiBJey d^ die nieaili^ ^sployed tt) bbtaiti a correct re- 
sult. The screw made by Mr« Wabh, when examihed by 
a micrometer, appears to be erroneous to the amount of 
no more than 1-250 of an inch in thirty-four threads; and, 
therefore, though not fit for astronomical purpose^^ may 
lio#ever be very advantageously applied to other us^. 
^e ingenious simplicity of the apparatus by which it Was 
made, not requiring the use of a screw eUgine with guide- 
«erew> whtaeUWbrk, slide>-^9t, &Sb id also a drcumiltanob 
Vortby of notice^ ims offering to the lurtisa»iDf adequate ddU 
but (Bimtracted |tecuniary meatis> facilities of goiMft- wo^ 
wUck hitherto have-not been, in his power^ 

In plate yu., ig*6; a izr^iPraeAtsaiDyliiider nf«bfteaed 
steel, wtilcfa is to Jte ^ut into a is^rem 

l%e first step is to tumii sb9rt cylindear tof goft ni^fsA 
^LUctly ' twise the idiameter bf the intended screw. Tbis^ fe 
then to be fitted on an arbor in the lathe/and> byiineans cif 
a con^non serew^tdol of die required nutanber of teeth, is 
to be cut into la double duiea^ediscrew^ and. is then to be 
hardened'^, of tius kl^rj^ereW^ ib&g* 7 teptesentsalkte- 
ral and afi^^ohtviewv . 

Ailother short oylkde^ <c> ^ Mrift steei is th^n i^ b^ marib 
of e^Lalt^dy tbe diametev df> tte intended mvem ; it ii tiii»n 

* From Vok XULL pf title Trajuactipnt of the So^i^ty.foctlie^icoiir^e- 
iheii't olr Arts, Manutactures, and Commerce, llie Society voted its Bilrer 
Vulcan M<;dal,- atfd Tea fiuidKHi to ^* WiM %t tliii^«ttiuiliteaiki. . . 



right^ and Jrfihikffeaikd^ Se^ews. 

fofae fitted on a pin and put inta tke frame d d fig. 6; in 
this situation it is tabe presseii Bard 'agaihstfdMr cyUnder 
h, fig. 7, while revolmig in tke latbe> until agood jtkEead is 
raised on its surface. iThe ^thisead thus fiaitted adlL^be^ 
single thread, though taken from a double one, because, 
during the process, it revolves in proportion-io the larger 
cylinder, as two to one ; it will also be a left-handed thread, 
becausfB tdcep by impress^og frp^ a ng|itrhand^. qh^. 
After a few revolutions pf the cylincief p, the frame in which 
it is held, is to be turned upside down, and the same num- 
ber of revolutions are to be made with the frame in this 
position; by which alternation, the thread will be: fcopl 
ijnite perpendicalar to its axis ; and the n^re tb^tWQ; .Qyr 
^ndersaie woriued togedier, the more will tbe Qj]inAef ff 
htt £ree from the erfors of the first ^yUnder b. Being poipr 
pl^tod» it is tbtbx^ to be hardened, mA is ^g^ tQ hi^ 9^ 
mU^ the 6»Vi&4di The ijylinder qt a being> puA lAlti^ * 
]#tb^ Hjbie screw /&>&|s to be pressed hard t^oif^t itin-tibi^ 
n^iialier of a milling tool, beginning pn th^ right \mK^* 
whieo it has made a sufficient impres^iw or lead, jit is, to J)« 
dhiltedxme lliread towards- .the lef t faanyd^ the CoUowiog 
lAuroads of. the screw always working, in t\^ prec^diog ioir 
pressioQ,. which serves as their gmde; tbb iK ^Orbe^Qomtir 
jioed till the w:hoile cylinder is imprefised wdtli tbei^^ad'.ofli 
ficraw, as (shewn in fig. 6,).whicfa .wtU> ipf.Qotir«e^dl>e sight- 
ktmAeAi because the impressing aerenr 13 deftthandi^d^ Xb^ 
jiead tlitts obtained^ is to be :eased or cut .deeper,; .by tbe 
fiointed tod e e; and is then to be finished by the^cre:^ a 
itaking care as before directed, ; to reyern^ the fr^^^e 4 4 
from time to time. 

W) make a left-^handedscorew tosuit a:giyenjcigbti!ha|ii^ed 
one, tap a cylinder of steel in the same .dies,.^d ^of the 
same diameter as the given screw, aJDtdturQ.eaohftPddpwjg 
to a pivot, as//, fig. 9, and ;faiivden it; i dr^ lit jip%> j<^ 
open frame jit^,.ifig. 10, ;^. U is an end view of this 
firakne;) and.work k hard against tbetprepiredi€^yUll4^r, 
iKzactly as de3orifa0d ^bo ve for ibaoBtgiQAl sorew, by^wbitdi 

T 2 
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a left-handed lead will be obtained, which is to be deepened 
with the pointed tool, and finished by the roller//, asbefoie^ 
When this screw is obtained, it may be hardened, and 
left-lumded dies may be made from it. 



LXXII. — On new Lathe Carriers, Invented by Jacob 
Pbrkins, Esq. Civil Engineer, London. 

WITH A FIGURE. 

In Plate VII. fig. 12, a is part of a lathe-mandril, with a 
clutch-chnck b, and clutch c, screwed upon it, such as 
are usually employed, d d are the new carriers, consistiiig 
of two cast iron cylinders, hollowed out, and having four 
screws in each, pointing to their centres, as in the com- 
mon screw-chucks; or, as they are sometimes termed, die- 
dishes. These carriers, however, instead of being made tb 
screw upon the lathe-mandril, as usual, have merely holes 
« 6 in the centres of their flat faces, which are case-hard- 
ened. Now in order to carry any article in the lathe in 
order to turn it, as, for instance, the cylinder/, instead rf 
making holes in its centres at each end of it, or pointing 
them, as is usually the case ; we have only to screw the 
two carriers d d, upon it ; and placing the hole in one of 
them upon the conical centre of the clutch-chuck g on the 
mandril, and that of the other upon the conical centre g, 
of the back-puppet, and adjust and bind the four screws in 
each carrier upon the ends of the cylinder, till it is adjusted 
centrally in the lathe. 

It is obvious that where one end of the article to be 
turned is provided with a square to fit into the square hole 
in a lathe-chuck, as is very frequently the case, one only 
t)f the carriers will be required. 

It must be likewise obvious, that in numerous cases, the 

lathe-collar and mandril may be entirely dispensed with, 

^and the clutch c be affixed in a pulley, turning upon a cylin- 
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drical part of a fixed centre a, and which will then cany 
round the cylinder, &c. /, supported in its carriers^ which 
turn upon the centres, affixed in the sliding and adjusting 
puppets. 

One of the lathe-carriers is shown in section, in our 
figure. 



LXIII. — On a Student's Lamp, invented by Mr. Thos, 

Allsop; with Queries. 

SIH, Madras, 28M September, 1824. 

Being accustomed to read, and very often to write by 
candle light, I could not prosecute my studies without in- 
terruption and annoyance from the unsteadiness and im- 
perfection of the common wax or oil lights, and after seve- 
ral repeated trials to remedy the evil, I fortunately hit upon 
one, which I find to answer my expectations as ftiUy as I 
could wish ; and which I beg to communicate, fbr the bene- 
fit of the nocttimal student, should he not already possess 
some more efficient apparatus than the one I now beg to 
recommend*. 

The lamp is mounted upon a common pillar-shade, and 
is held in a lamp-holder made of brass to fit into the socket 
of the pedestal. The flat wick-holder is made of tin, with 
a slit and. holes on each side of it in the front only, to sup- 
ply oil to the wick, and has a leaden weight or foot to it ; 
the glass tumbler holds water, and oil above it, as usual. 
A tall square tin case covers the pillar-shade and stand 
from top to bottom ; it has a door hung in the front of it, 
which opens upon hinges above, like the flap of the came- 
ra-obscura, with side wings to it, which enter into two 
grooves made for them to move in, on each side of an aper- 
ture, which can be opened or closed by means of the door. 
A button or handle, with a clitch, is also fixed upon th6 



* See our description of the late Rev. Dr. MUner*s Cambridge sti^dents^* 
lAmp, Vol. II) p. 102. 



362 On a Student's Lamp. 

dotNTy to open or close it by. On the inop of the case u 9 
chimney with air holes in it ; there are also two props or 
pins to secure the door when open, turning upon joints ; 
and also small holes along each side of the door, to admit • 
the points of the props, and keep the door raised up or 
extended more or less, as required, to accommodate the 
opening in front of the case, for the purpose of regulating 
the degree of light required. 

A lamp of this description will bum a very considerable 
time without the trouble of raising or snuffing the wick. 

Should you deem this rude contrivance worthy of notice, 
you are at liberty to make such use of it as you may tUnk 
fit« In the mean time, I beg to remain. Sir, ., 

Your very obedient servant, 

To T. Gill, Etq. ThOMAS AlI^SOP. 

QUERIES. 

P.S. — ^I beg to subjoin a few queries, which you i»ay be 
induced to notice in due time : 

1. — What process do the rough skins Qndeqps, to fit 
them for the purpose of binding books>^Mid Ae methods of 
staining and marbling them. 

2.-t-Hqw are hmmm (in imitation of morocco,) manu- 
ftotHoreA? 

3. — Hew is the gold leaf in lettering and ornamenting 
the backs of books laid on ? 

4. — ^What is the most simple method of marbjing paper, 
9n.A fixing the colours, as the hands are generally soiled in 
handling it? 

: 5. — How is mock Russia leather manufactured, aad 
would any leather answer the purpose ? 

G.-^-Is there any method of removing spots or stains 
from looking-glasses, &c.? 

7. — ^What is the reason that the English silks do not re- 
tain their whiteness or colours so long or so well as the 
French silks ? 

The excellent article on Tanning and Leather Dressings 
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i^ion we have, by the kitid pei^ssibn of A. Aikin, Esq., 
commeiicjed extraeting frofli Ui§ ValtiiAilis Dictionary of 
ChemiBttj ^d Mfaiersilogy, in our present Number, will> 
Ih part, answer llie above queries. — Editor. 



IiiXXIV.— iOh the Processes of Tanning, Leather-Dress- 
ing, f^nd Dyeing, ftc *, 

The preparatiop of the skins of aiiinials for the many itfx- 

pfortant purposes to which th^y ^e applied^ i», almost ex- 

ciusively^ a chemical process, in all its branches. 

The art of preparing leather is unqi^estionably one of the 
most ancient known, and is practised in eyery coiintry on 
th^ face of the globe, with a general similarity pf method, 
the result of obvious reasoning and long ^xp^rienoQ. 

The objects fulfilled in converting skin into leather, are , 
to prjovent the destruction by putrefaction, which unpre- 
pared skin would undergO| (though slower than with most 
other parts of aniiQals,) and to render it strong, tough, and 
durable, and in some instances impervious to moisture. 

The recent skin stripped pfi^ an auimalj consists princi- 
pally of the true cutis, or uiembraneous texture, the]chenii- 
cal couiposition of which is gelatin in a dense state, but still 
entirely soluble in water, more or less easily, according to 
its density. This however is penetrated with difiereut 
vessels for blood, lymph, oil, &c., some of the contents of 
which must of necessity remain after the death of the ani- 
mal, and is covered on the outside i^th the insensible cuti- 
cle, to which is attached the exterior covering of hair, 
wool, fur, and the like. The chemical composition of the 
cuticle and its investing hairy cpveringi appe^s tp be ppn- 
densed albumen, insoluble iu wateri ^4 nearly incapable 
itself of putrefaction, but readily feparabl^ from tbetruQ 
skin by slight mechanical violepc^^^ftertbp sMlb^^ipn hag 
been weakened by incipient fj^rmenttttion or putrefaction, 
or the chemioal action of lime, alkalies, or acids. 

* Extracted by permission firom Ailun's Dictionary of Chemistry and Mine- 
ralogy. 
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The preHminary steps of ail the processes for makitig 
leather consist in separating from the cutis adhering impu- 
rities and foreign matters, the animal juices retained in its 
pores, and the cuticle with it& hairy covering, (except in 
the yery few cases, in which the latter is purposely left on.) 
The true skin being thus obtained nearly pure, and its tex- 
ture so far <^ned as readily to imbibe any substance in 
which it is macerated, is then converted into leather in 
different methods, of which there are two quite distinct 
from each other, namely, that of tanning or impregnating 
it with the peculiar vegetable matter called tan ; and taw- 
ing, in which it imbibes alum and other salts, and after- 
wards some soluble animal matter, such as the white of 
egg, or sometimes blood. These two processes are also 
sometimes combined, that is, first by tawing, and after- 
wards finishing with a slight tanning. A large portion (tf 
the tanned leather also undergoes the farther operation cf 
curryihg, or imbuing with oil of some kind, with much 
manual labour, in order to render it supple, flexible, and 
still more impenetrable by water. As familiar examples 
of each, the thick sole leather of shoes is tanned; the white 
kid leather, as it is called, for fine gloves, is tawed ; the 
upper leather, for boots and shoes, is tanned and curried; 
and the fine Turkey leather is tawed, and afterwards 
finished with a slight tanning. 

The slight variations in the preparation of difierent kinds 
of leather, are so numerous, that only some of the leading 
processes can be here described. 

Tanned Leather J- — ^AU the skins undergo a considerable 
preparation before they are fit to receive the tanning lixi- 
vium^ In most parts of England the process is the follow- 
ing, for the thin skins of cows, calves, and those that are 
used for the more flexible kinds of leather, most of which 
is afterwards finished by currying ; the hide is first thrown 
into a pit with water alone, to free it from loose dirt, bloody 
and other impurities. After lying there for a day or two, 
it is placed upon a solid half-cylinder of stone, called d 
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bB&m; where it is cleared of any adheriug fat or flesh. It 
is llieii thrown into a pit containing lime and water, in 
which it is kept for several days, with frequent stirring. 
The use of this is to loosen the hair and cuticle, after which 
the hide is again stretched on the beam, and the hair entirely 
scraped off with a bhint knife made for the purpose. The 
hide -being well freed from the lime, is then put into a pit 
called the mastering-pit, which is a bath composed of wa- 
ter and the dung of some animal, generally hens or pigeons, 
or dogs, or, where it can be hail, of sea-fowl, diffused 
through the water. The dung of horses or cows will not 
answer, not being sufficiently putrescent. Here the 
hide remains for some days, .more or less, according to its 
texture, and from being hard and thick, (the effect of the 
lime-water,) it becomes very soft and supple. Where the 
hide is very thin and fine, extreme care is requisite in re^ 
gulatiBg this part of the process, for the putrescent dung 
is found so' powerful an agent, that if the skin is kept io it 
only a few hours too long, its texture is irrecoverably de- 
stroyed, and it is reduced to a gelatinous mass, which pulls 
to pieces with the slightest force. The hide is then tho^- 
roughly cleaned on the beam,^nd is fit for tanning. 

The large thick ox or boar's hides, intended for the 
toughest, sole-leather, or where a very strong leather is 
required, are prepared in a different way. Being first 
cleaned in water, they are sometimes rolled up in heaps, 
and put into a warm place,, where they speedily begin to 
putrify . The hair is then loosened, and may be scraped off 
sometimes with, and at other times without, the pro66SSH>f 
liming. The reason why the liming is generally omittedis, 
that the lime, if retained in the skiid, renders it too hard, 
and liable to crack ; and it is not so easy to wash it out 
from tiiese, as from the thinner hides. But on account of 
the thickness of the hide, and the closeness of its texture, 
it is not fitted to receive the tan liquor till its pores are 
more completely opened, and this is usually done, by im- 
Qiensiog it for several days in a vat containing a sour liquor. 
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an impure acetous acid, formed from rye or barley flour, 
strongly fermented. The acid generated in the process 
seems to be a principal agent in opening the textore of the 
skin; . but this is, doubtless, assisted Vy the continuance of 
the fermentation, of which the skin itself partakes. This 
process is called raising, and it always immediately pre- 
cedes that of tanning. Here, also, much care is required 
not to weaken the texture of the skin too. much, for if kept 
too long in this process, it would be corroded and spoiled. 
The hide comes out of this bath considerably swelled and 
softened. 

Instead of this part of the process, which is often 
difficult to manage properly, on account of the effect 
of the weather* and other external causes, on the ne- 
cessary fermentation* Dr. Macbride has proposed die 
use of sulphuric acid, extremely dilated, and this appears 
BOW to be pretty generally adopted. The proportions em- 
ployed, a.re. about a wine pint of oil of yitriol to fifty gal- 
lons of water. Though the vitriolic bath is found to haye 
as good an effect as the rye and bariey sonrings, in pre- 
paring the hide for the tan, the action of the two sub- 
stances »eem& to be considerably different. In the latter 
the acetous acjd is doubtless the chief agent, but the fer- 
mentation still continues, as is proved by the readiness 
with which the skins axe rotted, if this is too high, or 
too lo^g contiuued. The skin also, after raising in iMs 
way, is tlii^skened and softened. But the vitriolic bath is 
mcomj^We with any fermentation, and most powerfully 
obowtl this process, and hence the skin is not readily 
spoiled by very long immersion, and it comes out thickened 
and hardened. It should seem, however, that each me^ 
thod^nsw^s perfectly well. 

TJbie |i§xt process is that olidnhing, which is essentially 
the same for all skins, however previously prepared, and is 
founded on the following chemical fiicts. A great variety 
of vegetable substances, Aat is, all those that give an 
astringent, taste when chewed, (such as the bark gt oak. 
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^nllow^ -akler, md many other trees, the f^l-nut, tea- 
leaires, &c. &c.) when macerated in iiriiter, hot or cold, 
yield to this menstruum a substance, imminently astringent, 
of a. greyish white when [liure, wilich is i^alled tannin or 
tan. When any kind of skin j« infused in an infusion of 
tan, it .gradually absorbs U^ or extracts it from the water 
in which. the tan is dissobred, and the sJkin thereby becomes 
of a firmer texture, tensiUy heavier, no longer capable of 
putre&etion or jmy spontaneous change, less easily per- 
vious to W9t^^ and no longer soluble in this fluid, even at 
a boitiai^ beat, which all untanned skin is, whatever be its 
jpM^vfiMis preparation. The art of tanning, therefore, es- 
fttltially coil^sists in nothing more than immersing skin, for 
a sufficient letigth of time, in an infusion of tan from vege- 
table bark, OT ether sources, till it it completely saturated 
wi& this principle. Hence, the art of preserving the hides 
of aniinals by this method, is one of the most ancient and 
universal oi all manufactures, no apparatus whatever 
being ^required to perform it, except a pit or hole of water* 
in widck the tanning vegetable may be put, and the skin 
thrown in along with it. And even in the most careful and 
improved methods of tanning, almost equal simplicity is 
observed in the operation, except that some art is used in 
regulating the strength of the tan-infusion, and some little 
manipulation in stirring the hides, to give every part an 
opportimity of being thoroughly and equally soaked. 

The substance used for tanning in this country is almost 
jnvaoiably oak-bark. The timber being felled in spring, 
(when the sap has risen,) the bark is stripped off, and piled 
in large stacks, protected from the wet by a shed; but 
open at the sides, to admit a free circulation of air 
through it. The bark, before using, is ground into coarse 
powder, and is thrown into pits,lith water, by which an 
infusion of the tan, and other soluble parts is made, 
which is called, technically, ooze. The hides, previously 

prepared in one or other of the ways abovementioned, 
ai^ then first put into^ small pits, with a very weak 
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ooze, where they are allowed to macerate for some weeLi», 
with jfrequent stirring, or handling, as it is called. The 
strength of the different oozes is increased gradually, after 
which the half-tanned hides (if of the thick kind intended 
for sole-leather, and which require very complete tanning) 
fere put inte larger pits, with alternate layers of ground 
bark, in substance, till the pit is filled, over which a heading 
of barii is also laid, and the interstice^ filled up with a weak 
ooze to the brim. The hides are thus exposed to th^ full ac- 
tion of an ooze nearly saturated with tan, and'supplied with 
more of this principle from the bark in substance, itk propor- 
tion as the skin absorbs that portion already dissolved, till the 
tanning is judged to be complete. This, for the heaviest 
kind of leather, requires never less than fifteen months. 
Skin is known to be fully tanned by cutting a small piece 
off the edge of the hide and observing the change of colour. 
As far as the tan has fully penetrated the colour is of a 
nutmeg-brown, but the rest is white ; and therefore, before 
the process is complete, the upper and under sides are 
brown, and a white line or streak is seen in the middle. 

(To be continued.) 



LIST OF PATENTS FOR NEW INVENTIONS, 

Which have passed the Great Seal since Feb. 26, 1825. 

To David Edwards, of King-Street, in the parish of Saint 
George, Bloomsbury, in the county of Middlesex, writing- 
desk and dressing-case manufacturer; for an Inkstand, 
which is so constructed, ^at, by means of pressure, the 
ink is caused to flow to use. Dated February 26, 1825. — 
To be specified in two months. 

To Joseph Manton, of Htmbver-square, in the parish of 
Saint George, Hunover-square, in the county of Middlesex, 
gunmaker ; for certain improvements in Fire-arms. Dated 
February 26, 1825. — In six months. ^ 
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To William Hopkins Hill, of Woolwich, in the county 
of Kent, lieutenant in our royal artillery; for certain im-^ 
provements in Machinery for propelling Yessels. Dated 
February 26, 1825. — In six montiis. 

To George Augustus Kollmahn, of the Friary, Saint 
James's Palace, in the county of Middlesex, profefssor of 
music : for certain Improvemeiits in the Mechanism and 
general Construction of Hano- Fortes. Dated February 
26, 1825. — In two months. 

To John Heathcoat, of Tiverton, in the coutity of Devon, 
lace-manufacturer; for an improved method of producing 
Figures or Ornaments in or upon a certain description or 
kind of Goods manufactured from silk, cotton, flax, or other 
thread, or yam. Dated February 25, 1825. — In sixmonthsi 

To James Bateman, of Upper-street, Islington, in the 
county of Middlesex, fruiterer; for a Portable Life Boat. 
Dated February 26, 1825. — In two months. 

To Cornelius Whitehouse, of Wednesbury, in the county 
of Stafford, whitesmith ; for certain Improvements in ma- 
nufacturing Tubes for Gas, and other purposes. Dated 
February 26, 1825. — In six months. 

To Thomas Attwood, of Birmingham, in the county of 
Warwick, imanufacturer ; for an improved method of mak- 
ing a Nib or Nibs, Slott or Slotts, in Copper Cylinders, or 
Cylinders of other Metal, used for printing cottons, linen, 
silk, stuffs, and other articles. Dated February 26, 1825. 
— ^In six months. 

To David Gordon, of Basinghall-street, in the city of 
London, Esq., and William Bowser, of Parsons-street, 
Wellclose-square, in the county of Middlesex, iron manu- 
facturer ; for certain Improvements in Uniting and Plating 
or Coating Iron with Copper, or with any other composi- 
tion whereof copper is the principal ingredient; Dated 
February 26, 1825. — In six months. 

To Chevalier Joseph de Mettemberg, of Foley-place, in 
the parish of Saint Marylebone, in the county of Middlesex, 
physician, late surgeon-major in the French armies ; for a 
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Vegetable, Mercurial, and Spiritoons Preparation, wbich 
he denominates Quintessence Antipsoriqne, or Mettem- 
bwg^s Water; and also for a particular metbod of employ* 
ing the same, by cutaneous absorption, as a Specific and 
Medical Cosmetic. Dated February 26, 1825. In six 
months. 

To John Masterman, of No. 68, Old Broad^itreet, in 
the city of London* Grent. ; for an improved method of 
Corking Bottles. Dated March 6, 1825. — ^In four months. 

To Abraham Henry Chambers, and Ennis Chambers, 
both of Stratford-place, in the Parish of Saint Marjdebone,; 
and Charles Jearrard, of Adam-street, Mandiester^square, 
in the parish of Saint Marylebone, in the coimty <tf Mid- 
dlesex, Esquires ; for a new Filtering Apparatus. Dated 
M[arch 5, 1825. In six months. . 

To William Halley, of Holland-street, Blaekfiriars-roadi 
in the coimty of Surrey, ircmfounder and blowing maehii^ 
maker; for certain improvements in the Constir^ctiati of 
Forges, and on Bellows or Apparatus to be usedljiere^tii^ 
•r separate. Dated March 5, 1825. In fovr nMmtbs. 

To Robert Winch, of Stewaf d's-buiidings, Battei^eah 
fields, in the county ef Surrey, engineer; for eertaiirim- 
proyements in, or additions to, Rotat<M7 Pun^ps, forratsing 
and forcing water, and other liquids. Dated M^i^eh §i^ 
1825. — In six months. 

To William Henry James, of Cobourg-place, Winsii^ 
green, near Birmingham, in the county of W^arwiek, ^en- 
gineer ; for certain improyeiHents on Bail- ways, anA m the 
construction of Carriages to be employed thereofi. JSated 
March 5, 1825. — In six months. 

To William Hirst and John Wood, both trf* Leeds; j^ 
the county of York, manufacturers ; for oefftain uafacove" 
ments in Cleaning, Milling, or FulUag HClotibi. D«led 
March 5, 1825. In six months. 

ToJohnlinnell Bcmd, of Newman-steeet, Marylebone, 
in .the coxaxij of Middlesex, acchitect, and James Tm^ner, 
of Wells-street, Marylebone aforesaid, clyrpenter and 
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builder; for certam improyementft in the oonsirubtion of 
Windows, Casements^Folding-sashes^ uisrdally called French 
sashes, and Doors, by means of which the same are hting 
Old hinged in a manner adapted more effectually to elxclude 
rain andinnd, and to afford a free dbrouktioii of air. Dated 
MarcL9i 1625. — In two montlis. 

To Thomas Hancock, of Groswell-mews, in the parish of 
Saint Luke, Old-street, in the county of Middlesex, patent 
cork manufacturer ; for a new or improved Manufacture^ 
wiiich may, in many instances, be used as a substitute for 
leather, and otherwise. Dated March IS^ lB35.-^In lAx 
months. 

To Thomas Hancock, of Goswell-mews, in the parliftf of 
Saini Luke, Old-street, in the county of Middlesex^ j^tent 
cork manufacturer; for an improt^ment or inQ)rovement's 
in the making or rendering Ships'-bottoms, Vessels, and 
Utensib of different descriptions, and Turious Manufac- 
tures, und porous or fibrous Substances, impervious to air 
and water; and for coating and protecting ^e< suarfkeed of 
different metallic and other bodies. Dated Mal'ch 15, 
1j835.--^]ii six months^ 

To Thomas Hancock, of 6oswell-niew8,tn the parii^ of 
Staint Lukp, Old-street, in the county of Middlesex, patent 
cork manufacturer; for an improvement cor mqMrovefne&ts 
in the {Mreparation or in the process of malmg or manufac^ 
tarii]^ of Ropes or Cordage, or othier w^ticles from fa^np, 
flax> and other fibrous substances. D«ted March 15, 1895. 
— In six months. 

To John Collinge, of Lambeth, in the county of Surrey, 
engmeer ; forism improvemeMt or improvements on Spiings 
and other AppieMratus used fdr ckmag ddors^and g«!tei3. 
Dated March 15, 1825. — In six months. 

To Robert Bretell Bate, of the Poultry, in the city of 
London, optician ; for an improvement on the frames of 
Eye-glasses. Dated March 15, 1825. — In six months. 

To Henry Nunn and George Freeman, both of Black- 
friars-road, in the county of Surrey, lace-manufacturers ; 
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for certain improrements in Machinery for making that sort 
of Laee commonly known by the name of Bobbin-net^ 
Dated March 15» 1825. — In six month9. 

To Samuel Brown, of Sayille-row, Bnrfington-street, in 
the county of Middlesex^ commander in the royal navy; 
for an apparatus for giving motion to Vessels employed in 
inland navigation. Dated March 15, 1825. — In four months. 

To Joseph Barlow, of the New Road, in the parish of 
Saint George, Middlesex, in the county of Middlesex, 
sug^ refiner ; for a method or process for bleaching and 
clarifying and improving the quality and colour of Sugars 
known by the name of Bastard and Piece Sugars. . Dated 
March 15, 1825. In six months. 

To William Grisenthwaite, of King's-place, Nottingham, 
Gent. ; for an improvement in Air Engines. Dated March 
15, 1825.— -In six months. 

To Richard Whitechurch, and John Whitechurch, of 
Star-yard, Carey-street, Chancery-lane, in the county. of 
Middlesex; for an improvement upon Hinges (which 
Hinges may be made of iron, steel, brass, or other metals) 
for doors, cupboards, and sashes of houses, sashes of book*' 
cases, and show-cases ; and are applicable to all purposes 
where hinges are used, and particularly io the doors and 
windows of ships, vessels, steam-boats, and other craf^ 
which will enable the doors and sashes to be opened on the 
right and left jambs (changing the hinges), and, if required* 
they c^ be fitted either with or without a rising hinge. 
Dated March 17, 1825. — In two months. 

To Mark Cosnahan, of the Isle of Man, Esquire ; for 
^ new apparatus for ascertaining the Way and Lee Way of 
Ships and other Vessels ; which apparatus is also fipplicaUe 
to other useful purposes. Dated March 17, 1825.-^Io 
six months. 
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I^XV. — On the Art of Assaying Gold and Silver^ 

(CotUinued from Page 2S80 

As cupellation reqtiires a free access of air, as well as a 
high heat to oxidate the metal, the stopper of the furnacd 
immediately opposite the nioath of the muffle, is altogether 
removed, as soon as the metal is piit into the hot cupel, 
to allow a current of external air to draw in and circulate 
through the mufBe : but to prevent this from cooling the 
' muffle too much, a small iron platform is made to project 
from this orifice, on which sevend long cylinders of char- 
T(jfiel are heaped up, which, kindling on the edge of the 
ri^-hot muffle, bum with sufficient force to heat the ex- 
tomal air in its passage to the cupels. The rapidity of 
raidation is in a great measure regulated by the degree 
in which the mouth of the muffle is blod^ed up by these 
pieces of charcoal; being the greatest when the charcoal 
is no more than sufficient to keep up a due heat within, 
and allows the air to pass over it freely. The fuel of the 
furnace, which heats all the rest of the' muffle^ is totally 
unconnected with the charcoal at the orifice. The furnace 
should be made so that the heat of the fael within may 
be readily increased or dimininshed; but, at the same time, 
should be able to be kept up with steadiness and re- 
g^arity. 

The speediest method of increasing or diminishing the 
heat of the assay, when the muffle is not too much crowded 
with cupels, is, to push the cupel towards the farther end 
of the muffle, to where the heat is the most intense, being in 

Tech. Rep. Vol VII, U 
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the middle of the fire ; or, on the other hand, to lessen the 
heat, to draw the cupel nearer the opening of the muffle, 
and remove a piece or two of charcoal from the mouth. 

The time to perform one sOyer assay, from putting the 
metal into the hot cupel, to the lightening or purity of the 
button, is, in general, from fifteen to twenty-^» teinutes; 
but the precise time seems to be of little consequence, 
the button being equally pure after a rapid, as after a slow 
cupellation. The danger of error from too g^at heat 
volatilizing part of the silver, bas been already mentioned; 
but at all times as niuch external air may be admitted into 
the muffle as possible, consistent with keeping up a due 
■eai* 

' *The proportioning the lead to the estimated quantity of 
alloy in the silver to be assayed, is a subject of more im- 
fiortace than might at first be expected. An assay is 
known to have had too littie lead, when the button is very 
8at, rough at the edges, dull in colour, with blackish spots, 
sttongly adherent to the cupel, and foul with sc6ria»^ on 
-and about the button. But at first view, it would seeqn 
to be immaterial how miicA lead is added, so tliat!it.be 
sufficient to seperate all the alloy; as the whole lead, 
whether more or less, will equally be oxidated by the.cup^l- 
lation, sooner or later. This is shown by the cupellation 
of lead j9«r sey when done to ascertain its natural quantity 
of silver; the whole readily scorifying in the process, and 
leaving only a minute globule of the noble metal. But 
the loss in assaying, by using an excess of l^ad, is more 
tiian the mere waste of time and fuel, and for the foltow- 
ing reason: M. Tillet found by experiment, that when 
perfectiy pure silver was cupelled with lead, whose natu- 
ral retent of silver was known, the button of silver re- 
maining after the process was never precisely of the same 
weight as before, biit always a certain proportion less, 
even when the heat was not sufficient to drive ofl^ any of 
the iiilvef. Tins indicated that a part must have been 
carried down by the lead into the cupel; and it was. proved 
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liy afterwarilfl Teducing the oxyd of' lead out of tbe cupel> 
andby cupelling this lead by it&elf; when- the quantity of 
sSver left was found to be ten times as great as the 
natural proportion of thiii metal, and almost exactly to 
correspond t<r' the loss of silver in the first instance* 
Hence it follows, that the assayers report of the title, or 
purity of any sample of silver, (unless corrected), always 
makes the metal a little less pure than in reality, the loss 
of weight in the button, being entirely put to the account 
of alloy. When no more lead is used than necessary (ot 
the perfect separation of the alloy, M. Tillet reckons that 
it carries down into the cupel, as much silver as, when the 
whole is again reduced, would make the noble metal 
l-126th of the mass, when the natural admixture of silver 
is only about 1-1152. But if an excess of lead is em- 
ployed for cupellation, this loss of silver is somewhat 
greater, though it does not increase in the ratio of the 
'excess of the lead; for ten parts of lead to a given alloy 
wiU not carry down twice as much silver as five parts $ 
though the difierence of loss will be very sensible^ 

It might be supposed, that as the litharge of the first 
assay has been able to carry down a certain portion of 
silver into the cupel in the first instance; the same when 
again reduced to reguline lead, could not be made to re- 
store its excess of silver by mere cupellation per se^ 
This however is not the case, for the second cupellation 
is found to leave a button of silver fully equal to the loss 
of this metal in the first assay; the lead only carrying^ 
down its natural retent of silver, or nearly^ that is about 
1-1152 of its weight, as above mentioned. Tf the litharge 
of the second cupellation is again reduced, and the lead 
cupelled a third time, an extremely small globule of silver 
is left, scarcely visible to the naked eye. Again reduced 
and cupelled, a minute grain of silver, only visible by a 
lens, is left on the cupel; after which, the quaiitity be** 
comes so small, as to elude the^ senses^ T^isac0n>^ 
vineing proof against the conversion of lead into idlver by 

V 8 
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onpellationy fonnerly supposed by some chemists of con^ 
siderable name; the silver being obyiously only extracted 
from the lead in these processes, and not generated from 
it. In all these reductions, the' silver appears equally 
distributed through the lead; for M. TiUet found, that 
separate globules of lead, by accident spurted out upon 
an empty cupel in the muffle, each left a minute atom of 
silver lying upon the spot where the globules had scorified. 
Bismuth will serve the same purpose as lead in cupel- 
lation; but besides that, this is a dearer metal, and not 
always easily procurable; it is found to carry down with 
it into the cupel somewhat more of the silver than the 
same quantity of lead does. 

As the lead must be proportioned, before cupellation, to 
the estimated quantity of alio; in the silver, a method 
must be found of forming this estimate with sufficient 
exactness. The ancient assayers made use of touch 
NEEDLES, or small slips, or bars of metal, made with 
pure silver, alloyed with known proportions of copper, in 
a regularly increasing series, from the least to the greatest 
proportion of copper ever required. The silver to be as- 

, sayed was then examined, in comparison with the touch- 

. needles, in colour, tenacity, and other external characters ; 

. and its alloy was estimated by that of the needle to which 
it showed the closest resemblance. These needles are 

. now, however, almost totally disused in silver assaying; 

. W experienced assayer being able to judge of the alloy 

.with quite sufficient exactness, by the ease or difficulty 
with which it is cut, the colour and grain of a fresh cut 

. surface^ the malleability, this change of surface when made 
red-hot, and the general appearance. 

ASSAY OP GOLD. 

The assay of gold is somewhat more complicated tlum 

•that of silver. Silver, if not mixed with gold or platina, 

. requires only the single operation of the cupel to separate 

its alloy, and ascertain its purity; if mixed with gold. 
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though the latter be in a small proportion, it is called a 
gold assay, on account of the superior value of this metal. 
Copper, or any other base metal, when mixed with gold, 
may indeed be separated from it by cupellation with lead, 
as from silver; but it is found by experience, that the affi- 
nity of copper to gold is so strong, as scarcely to be over- 
come by this method, unless the mixture be first combined 
with a certain quantity of silver before cupellation. This, 
therefore, necessarily requires a subsequent operation, 
namely, that of separating the gold from the silver, when 
mixed in the button after cupellation. 

Gold is also frequently alloyed intentionally with silvep, 
in some foreign coins and in some kinds of manufacture. 
The process of parting, or separating gold from silver, 
is performed by a dilute nitric acid, (or aqua fortis, as it 
is constantly termed in manufacture,) the acid dissolvmg 
the silver, and leaving the gold untouched. But here 
another singular circumstance occurs: it is found, that 
when the gold is in considerable proportion in the mixture, 
it so protects the silver from the acid, as to prevent its 
action more or less completely, and the parting is imper- 
fect. Therefore, when these metals are thus mixed, it 
becomes necessary to add so much silver, as to give this 
metal a great excess over the gold. About three of silver 
to one of gold, are generally considered to be requisite ; 
and hence the process of parting has also been called 
qiiartation, the relative proportion of the gold being re- 
duced to no more than one-fourth of the mass. Any 
greater proportion of silver than three-fourths may be 
parted with equal certainty; but for a particular conve- 
nience in managing the process, and to save needless 
trouble, no more is taken than will give the above com- 
position. It may be observed, however, that many good 
assayers consider three parts of silver to one of gold as 
more than necessary, and that about two will suffice. 

It would seem at first sight, as both silver and c<^per 
(the usual alloy of gold,) are soluble in aqua-fortfs^ the 
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first process of cupellation might be spared, and the part^ 
ing alone resorted to. This is indeed sometimas done, the 
gold assay piece being simply melted with the requisite 
quantity of silver, and immediately parted by means d( 
the acid. But as the entire quantity of materials fcnr. the 
assay is only a few grains; and as the intimate mixture 
with the silver is a point of great consequence, it is found 
better on the whole, first to cupel them with lead, (even 
when no copper is present, and the original alloy of the 
gold is only silver,) that they maybe thoroughly combined, 
and be collected in a small neat globule, without risk of 
losing or dispersing any minute portions. 

The cupellation of gold, therefore, is conducted in the 
following manner. Its proportion of alloy being first esti- 
mated by the touch, as will presently be explained, and 
thd small piece designed for the assay being weighed with 
extreme accuracy, as much silver is taken as Jsi estimated 
to be. necessary to make the entire quantity of this metal, 
about thrice the weight of the pure gold ; the requisite pro- 
portion of lead is also taken, and all three are put on the 
hot cnpel, where they melt, and combine almost immor 
lately. The proportion of lead to the alloy of base metal 
is nearly the same as for silver assaying, the quantity will 
be seen by the subjoined table. The process of cupellaticm 
is conducted nearly the same as for silver; only a greater 
heat is required throiighQut in gold assaying, and this may 
be used with fireedom, as none of the gold, or rather the 
mixture of gold and silver, is lost by volatilization, as pure 
^ver is. The lightening, or sudden luminous brightness 
of the button, when all tibe lea,d is worked off, takes place 
here as in silver assaying; and when cooled, the button U 
taken out and weighed* It now consists only of gold, 
Utith abotit three times its weight of silver; the copper,, 
the origiiml aUoy^ having been worked ofi^, along with the 
litharge* Stric^y speaking, however, the button iftnot 
absolutely pure; as gold when cupelled with lead, always 
retains a minute portion of the latter metal, which may 
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be got rid of chiefly .fay beiag Job^ a little tiinein fndoo^^ 
on a clean vessel, covered bf. a mitdl onlcible. The lead 
totally 'disappears after parting^. >.T9ie oold button is^ th^n 
flflttened mth the hwnmer^ a^ain heated ved-hot, and- 
slowly cooled to<annetd it, andToifcrease its malleability^ 
then passed between rollers of poUshed steel, 'toesltend it 
mto a small plate, sbtmt ais thin as a wafer, again heated' 
only to redness, and las%, rolled up into a small loose 
coil. The use of the sinneating is to allow the plate to 
roll up widiout cracking, and «t the same tilne to open the 
texture of the metal, *somewhat closed by the rolling, t6 
allow the free action of the aqua-fortis, in the subseqvettt 
operation 'Of jMzrein^. 

Before we describe this process, we iAnH mention the 
way of estimaling the a)loy *«f gold before cupeltlttion; 
winch b necessi^ry for giving it iiie idfoe portion of lead. 
The fineness of silyer,. as we before observed, is ascer-* 
tained partly by touch-needles of silver and copper; bat 
principally by the appearance, hardness, and oliier oKter- 
fial characters, which esiperieiiced assay^rs can "estimate 
to Very g^eat nicety. QML is^pavtly judged of by die 
same me&od, but it is moce complioated ti»n in the for* 
iiler case at least, as three metals lare here concerned in 
the usiml alloys, namelyy gold, «Iver, and copper ; sso thut 
the assayer has to jud^ of every pn^rtion of ttdnubitiire 
of gold and mlver, gold and isopper, and often gold, silver^ 
and copper. An experienced artist, if he Jeuows tbe^m^ 
ture et the alloy, can nearly tell its proportion by iile)^ 
inspection, and cutting tiiesurfoce^ btttif4;oiidMWD0^esai% 
here vsed, diere-mnst be several eets of them, adapted to 
the nature of the alloy. Four sets «of these are commMfy 
dkeotedf ; one m which pure silver is used, imo&er i^ 
which the aUoy is a mixture of two parts rflver, and 
one copper; and a fourth of eopper only^ Thdse are 
tsevendly weighed out most earefidiy with^eViBiy reqi^Mte 

♦M. tillct. '' 

t Lewis, i^ommercc of Arts, page 120. - 
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portion of the finest gidd, increasiiig in twentj-fotortii 
parts, and melted together;, but, with the three last, very 
little use can be made of mixtnre of low denomination, 
for where the copper is in large quantity, the change 
which it gives to the colour of gold is not easily distin- 
guished from the hue of different species of copper. In 
melting these mixtures, besides the usual precautions 
against accidental loss, borax is used as a flux to facili- 
tate the union of the metals, and some pitch or tallow 
should be kept burning on the surface, to prevent the loss 
by oxidation of part of the copper, Vhich would alter the 
injteiided proportions. As soon as ever they are melted 
and stirred together, they should be taken out of the fire^ 
But Air. Hatchetfs late experiments have shown, that 
the difficulties of producing a perfectly uniform alloy of 
these metals by fusion, are so great, as very much to lessen 
the confidence to be placed in touch-needles for the smaller 
divisions. 

Another ingenious and simple method is resorted to 
for estimating the proportion of gold to all other metals 
(platina excepted) in any alloy. It is the operation of 
touching.. For this purpose, a tolerably, hard, dark^ 
coloured, smooth grained, even stone is selected* such 
as the black basalt, (or some kinds of black pottery will 
answer very well,) the piece of metal to be tried is rubbed 
.on it backwards and forwards, so as to make a broad, 
bright, metallic streak on the touchstone, which shows the 
cplour of the alloy, and may be usefully compared with 
another streak, made beside it by the touch-needle, to 
which it bears the nearest resemblance. The colour is 
heightened by being wetted before examination. In this 
simple method, and by the assistance of good touch- 
needles, a practised eye will tell to great nicety the pro- 
portion of gpld, when the nature of the alloy is known. 
Th0 Chinese are said to distinguish by this means, as 
nearly as to the 200th part of gold in the alloy of gold and 
silver; and in the extensive commerce of the precious 
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metals throughout the East Indies, this is said to be liie 
only method of trial commonly adopted"". 

(To be continued,) 
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tXXVI. — On the substitution of Glass Tubes for Bottles,, 
in the preservation of certain Fluids, such as Chloride 
of Sulphur, Protochlorides of Phosphorus, Carbon, i^c. 
By Mr. M. Faraday, F. R. S. b;c.f 



WITH A FIGURE. 



There are many fluids in the laboratory, which are much 
more conveniently retained in tubes, such as the one about 
to be described, dian in bottles ; and from which they may 
be taken in a less wasteful manner, when required for the 
purpose of experiment. 

A piece of glass tube, a quarter of an inch, or more, in 
dkmieter, being selected, is to be closed at one end by the 
blow-pipe ; and then, being softened by the heat near the 
other end, is to be drawn out obliquely, so as to form the 
long narrow neck, represented in plate YIII. fig. 2 ; but 
to which, in the first case, the short piece of tube is to be 
left attached ; this forms a funnel, into which the prepara- 
tion to be preserved is to be put. Then warming the body 
of the tube, the expanding, air passes out through the fluid ; 
tod afterwards, on cooling the vessel, the liquid descends 
into it* A small spirit-lamp flame being now applied at 
the upper part of the long neck, softens the glass, which 
is then to be drawn out to a fine point, and sealed. In 
this state, the substance may be preserved clean and puiie, 
for any length of time. 

If a small portion be required for an experiment, the 
extreme point of the neck is to be opened by pinching it off; 
the tube is then to be inclined until the quantity required 

* Lewis. 

+ From No« XXXVII. of the Quarterly Journal of Science, Literature, and 
the Arts* 
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has Altered the neok, vheii» by capillary attraction, it wiH 
form a small column ; and the tube being warmed by the. 
hand, the atmosphere within it will expand, and expel the 
portion of fluid on to the place required. A very little 
practice will enable the experanenterto judge of the quan- 
tity he is forcing out ; and, in this way, he may either take 
a portion not larger than the l-20th part of a common drop, 
or he may take the whole contents of the tube. When 
the quantity required has been taken out, the tube is to 
be placed in an upright position; and the flame of a lamp 
or candle, or even of apiece of lighted paper, will, on being 
held to it, close the aperture in a moment, and as perfecfly 
as before. 

I have found these tubes very servicealtle when work- 
ing with substances which were either rery small in qQan*- 
tity, or obtained with difficulty, in consequence of Hie 
entire prevention of waste, resulting from their use. Tkey 
are easily miurked, by scratching the name (^the substance, 
included, with a diamond, upon them ; and they may be 
conveniently preserved, by putting several of them toge<-: 
ther into a glass tumbler, or other glass of that kind. 



LXXVII. — Farther observations on the Raising of Silk 
in Great Britain. By the Rev. George Swaynb*. 

J ....... 

WITH A FUKjnE. 
SIR, Puckleclureh^Mfayfi^ms. 

I DEFERBED to thank y<m for the favour of yottr letter, 
and the Society for their very acceptable present of ifi«f 
fif& volume of their Transactions, till I could conveniieintly 
transmit the apparatus, which I mentioned in my hist, I 
had ttie idea of constructing, for the more convenient feed- 
ing of silk- worms. The delay has been muchlottgertiiaii I 

* From Vol. VII. of the Transactions of the Society for the encourage- 
ment of Arts, Manufactures, and Commerce. The Society voted its siUor me- 
M to Mr. Swayne, for this valuable communication. 
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expected, owing to isome peculiar engagements, and which, 
tfa^^jbre, I hope the Society and yourself will be so kind 
as to pardon. 

An ftpparatus pf the kind above mentioBed you at length 
find in the package with this, which X beg leave to tender 
for the Society's acceptance, together with my best thanks 
for their present, as well as for the favouraUe attention 
«iach my former commmucation obtained. 

^The frame is of die full size I would recommend, as I 
mean it to be easily portable. The W4>rms are to be kept 
<m^iiie drawers with paper bottoms, till they are grown so 
lai^e as not readily to creep through, the gauze-bottomed 
drawers : they are then to be placed on those drawers, where 
they are to remain till their excrements are so large as not 
readily to fall through : when this is the case, they must be 
removed to the drawers with wicker bottoms, and fed 
thereon till they show the symptoms of being about to 8fHn« 
It is scarcely necessary to mention, that the paper v4dide8 
beneath the gauze and wicker drawers, are intended to 
receive the dung, which should be emptied as often as the 
worms are fed; at least once a day ; or to direct that when 
the worms are fed, the slides are to be first drawn out a 
considerable way, and the drawers to rest upon them. 

It has been, I believe, the usual method in this country 
to make receptacles for the worms when they show s^ymp- 
toms of spinning, by pinning together papers in the shape 
of inverted cones, with broad bases. This method, where 
there are many worms, is exceedingly tedious, wastes much 
paper, and uses a large number of pins : besides, as the s3k- 
worm always weaves an outer covering or defensive web^ 
before it begins the cocoon or oval ball, I apprdiended that 
it caused a needless waste of silk in forming the broad web 
at the top. The method I make use of is, to roll a 4Bmal) 
piece of paper (an uncut octavo leaf, such as ikat of an old 
magazine, is sufiicient for three), round my fore-finger and 
to. give it a twist at the bottom; which is done with the ut-* 
most expedition, and gives no occasion for the use o£pins. 
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Thete rolled paper-cases being likewise of a form more 
nearly resembling that of a cocoon, with a much narrower 
opening on the top than the others, takes away the neces- 
sity of wasting much silk in the outer web, and consequently 
leaves more to be employed in forming the ball. The silk 
is readily taken out of these ca^es by untwisting the bottom ; 
and if this be done with moderate care, and the papers are 
presenred, they will senre several times for the like purpose. 

It is possible these minute and seemingly trifling direc- 
tions may be looked upon by many as utterly unworthy of 
attention: my opinion is different; — even in established 
manufactories, and much more on introducing a new one, 
whatever tends, though in a small degree, to expedite the 
business and to diminish the expense, is not, I conceive, to 
be esteemed of inconsiderable importance. 

It was part of my idea, to place this apparatus in the 
open air by day, and to hang it up by night in an out-house 
to. prevent all litter and inconvenience of keeping the 
worms in the dwelling-house. With this intention it was 
made with a roof and an iron loop at top, which would be 
entirely useless if the frame was always to be kept within 
doors. The frame which I first made was, moreover, sur- 
rounded with canvas, with a door to open in front ; which 
ill the above intention would have been necessary to screen 
the worms from the sun and winds by day, as well as. to 
protect them from the depredation of birds and other de- 
VQurers both by day and night. This scheme was tried; 
but the weather proving very windy and unfavourable when 
th^, frame was first carried out, it was removed within doors 
through a fear of injury to the worms, and was neglected 
to be carried out afterwards. — ^I mean, however, to renew 
the. attempt anqther season. Each wicker drawer, I iq>- 
prehend, will afford sufficient room for five hundred worms 
when grown to their full size. I have kept on several 
drawers of this size six or seven hundred ; but they seemed 
to be rather too much crowded, althou^ they are naturaUy 
gregarious and fond of clustering together. . By attempt- 
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ing to keep a larger stock last season than I could get suf- 
ficient food for, I lost great numbera, and gpreatly injured 
the remainder : there being only one mulberry-tree in this 
place from which I could procure leaves, my little family 
was often, through necessity, stinted in their food; and I 
have found, when that has been the case in any considera-> 
ble degree, the worms will never thrive afterwards. The 
above disaster will make me cautious how I attempt to 
breed many worms in future, till I can be certain of 
obtaining a sufficient maintenance for them; yet I am 
not without a prospect that this obstacle to my wishes will 
not long remain, having procured from Mr. Malcolm's 
nursery the last spring eight white mulberry trees, two of 
them eighteen or twenty feet in height, and most of the 
others eight or ten feet. I have likewise procured seve- 
ral small stools of the black mulberry; and I mean to give 
all the attention to the raising and propagating of both 
kinds which is consistent with a proper regard to pursuits 
of greater moment. When I received the mulberry trees 
from London, I had reason to fear, from the length of time 
they had been out of the ground (which could not have 
been less than a fortnight), and from the dry appearance of 
their roots, that I should not have had one of th^m grow; 
but by proper care in planting, and frequently watering 
them in the summer, I have lost only one. 

Being possessed of this treasure, I was desirous of 
making an experiment to assertain which species of mul- 
berry was most agreeable to the silk-worm, and most pro- 
ductive of silk. With this view, June 12, 1787, I took off 
a few worms from the paper of eggs, where they were then 
just hatched, upon a leaf of each species of. the mulberry, 
and nearly a like number on a lettuce leaf. These leaves, 
with the worms on them, were laid separately on three small 
paper pans, which pans were placed on one of the paper- 
bottomed drawers in the frames, and each paper marked* 

No. 1 contained the white mulberry leaf; 

No. 2, the black; 

No. 3, the lettuce. 
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The "worms in the pant marked No. 1 and 2, were eyer 
after confltantlj fed with theBdme kitidiof food which they 
had first tasted ; those of > No. S -were fed with lettuce ieayds 
till they had east their first skins, and afterwlu^ with black 
mulberry leayes: the worms of No. 3 appeared to grow 
faster at first than these of either of the others, they weie 
likewise of a paler colour. When the worms showed 
signs of their being about to spin, they were put each wdrnl 
into a paper case, marked with the number oftliepan&mil 
which it was taken. As soon as I found they had all com- 
pleted their web, and were changed into the chrysalis state, 
after taking them all out of the paper cases in which they 
had spun, I selected twelve of the largest and finest of the 
cocoons of each sort, and weighed each dozen separately^ 
the twelve cocoons of No. 1 weighed seven pennyweights 
two grains ; those of No. 2 weighed six pennyweights three 
grains ; those of No. 3, six pennyweights. 

From this experiment, as far as it goes, the white mul- 
berry appears in the most favourable light; yet I would not 
be understood to insinuate that I think this experiment at 
all decisive : a single experiment, generally speaking, prov^ 
nothing; besides, it should have been carried fuitiier ; the 
silk should have been carefully reeled off the cocoons; and 
the weight of that taken separately > as well as the compam^ 
tive strength of it proved. 

As a counter-balance to the apparent superiority 6f the 
white mulberry, it is possible that chrysalides selected iA 
Na. 1 might have been mostly females, or proportionably 
more so than than those of the other numbers; and then 
(the females always being larger than the males) the diffe- 
rence in weight had been in the worms, and not in the silk« 
On the contrary, as an additional circumstance in favour 
of the white mulberry, it may with reason be alleged, that 
the leaves, having been taken from the* trees which had been 
so lately planted, and which were kept aiive by much water- 
ing, by mere force (as it may be. called), could not be sup- 
posed to contain their proper juices, at least in sufficient 
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ahohdance. My pdncipol reMoii fo not proceeding with 
the^experiment, as abo^e directed^was,: that the coqoons 
of No.l were so . visib]^ the finest I had, and atjthe same 
tima having, but so few of them, I was wUling to save, the 
chiysaUdes contained in them» for breeding; and that they 
might.not be at all injured, I thought it most . advisable to 
suffer them to remain in their silkeU; tombs, and to make 
dieir way out thence in the method they are taught by 
nature,; this method, IbeUeyc, is constantly termed, eat- 
ing their way out. 

The term is improper; they are so farfrOm eating their 
way oi\t, that I have reason to believe, when the silk is of 
its due strength, they never intierrupt the continimnce of 
the thread. As soon as the moth has burst from the shell 
of the chrysalis, and is fully formed, it ejects from its 
mouth a liquid, which, being absorded by that part of the 
cocoon opposite, dissolves the natural gluten by which the 
threads were made to adhere together; when the insect, 
vrith its hooked feet, draws the thread aside : by this means, 
and butting its head forward* it gradually makes an open- 
ing, sufficient to force itself through. The elasticity of the 
idlk, as the moths creep through, has the effect of pressing 
out a kind of red meconium, no doubt greatly to their ad- 
vantage, since I have observed that those which have been 
taken out of the cocoons before their last metamorphosis^ 
have got rid of it with much difficulty. 

I have taken the pains to unravel several of the cocoons 
after the insects had left them;. but I never could find that 
the thread was discontinued in any one instance,. unless 
where I broke it myself: it was often so much entangled 
that I could not proceed ; yet sometimes I have wound off 
nearly the whole web. Whenever this is attempted^ it 
must be with the silk dry, as it will be immediately entan- 
gled, when put in water. 

It has .been remarked *, ** that in. Italy the chrysalides 

* See.Miss RMev^s letter, vol. VU. pagQ J188,. Tech, RejJi. 
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soon come to life ; and it is necessary to destroy them, lest, 
by eating their way oat» they should injure the silk ; and, 
to effect this, they are placed in heated ovens : that. in our 
climate, where every progression is slower, there is suffix 
cient time to wind off the silk, without killing the chrysalis; 
that the warmth of the ovens^' and the length of time ne- 
cessary to keep them there, must greatly injure the silk. 
But this is not all; for in Italy they suffer the moth to eat 
its way out of the largest cones, in order to have eggi 
from the most healthy, and thereby lose all the silk in 
those cones. That in this country the silk may be gathered, 
as well as the moths preserved; and that thus we possess 
two striking advantages, which amply compensate for the 
loss of many others." 

That the inhabitants of this island would possess some 
advantages in the raising of raw silk, which those of many 
of the silk countries do not possess, I have not the least 
doubt. I am informed by Arthur Young, Esq., who was 
in France the last summer, that even in the south of 
France, the frosts are the great enemies which kill the 
mulberry leaves, after they are out. As this is scarcely 
ever the case with us, I consider this as one of very great 
advantage ; and a freedom from lightning, and from sultry 
and intense heats, which are allowed on all sides to be 
exceedingly prejudicial to silk-worms, I esteem to be 
another. There may be some few more. But with all 
due deference to the ingenious remarks above quoted, I 
must beg leave to say, that I cannot think the advantages 
therein mentioned to be very considerable: one reason 
may be deduced from t^e above, why it would be most 
advisable to suffer those insects which are intended for 
breeding, to proceed in their own natural way,, without 
any interruption or impediment, as they do in Italy: 
another reason is, that I have constantly observed that 
those chrysalides which have been taken out of the co- 
coons before their last change, and have been placed in 
bran, cotton, or the like, have always had their shells cop* 
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ffiderably dried; and that the moths haye had great diffi« 
culty in easting th^n off, and have appeared much weak- 
ened by it. 

The great point of utility in introducing the business of 
raising-raw sitk, would be to find employment for women 
and children in the winter months, and in bad weather^ 
when they could not work in the open air: and not to 
cit>wd the simmier months with more employment, which' 
are ahready too much crowded. Add to this, that were 
no more silk to be raised than what could be reeled off 
between the caterpillar and the moth state of the insect, it 
would seem to be an object scarcely worth attending to. 

That the dry heat of the oyens is often injurious to 
the silk, I can readiTy conceive; for though it be; possible 
to regulate the heat, by means of thermometers, yet this, 
r apprehend, is seldom, perhaps never, done. But the 
mere killing of the worms is not the sole intention in plac- 
ing the cocoons in heated otens and stoves; for were the 
insects to be instantaneously killed, (suppose by the elec- 
tric shock, the fumes of burning sulphur, or the like,) and 
not to be quickly placed in some very drying situation, 
putrefaction would immediately ensue, and the silk would 
inevitably be spoiled. 

One of the most definite degrees of heat known in che- 
mistry* is that of boiling water. This is a heat which the 
silk must more than once be exposed to (in dying, iScc.) 
before it becomes an article of apparel, ponsequently is a 
heat which it can sustain without injury. 

Could this heat be applied so as to kill the chrysalides, 
and the cocoons be immediately placed in warm.dryrocmis, 
it would se^m to preclude the necessity of plficmg them 
in hot ovens. 

Miss Rhodes has represented this heat to be insufficient 
for the purpose. An experiment which I made last sum^ 
mer seems to speak a different langua^^t having placed 
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* See Dr. Watson's Chenfeal Essajs. 
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upwards of one hundred .cocoons on a piece of netting^ 
stretched on a small square frame, I covered thep with 
one of the gauze-bottomed drawers above mentioned ; and 
having poured out a. tea-kettle of boiling water into a 
wooden Tessel, I immediately immersed the frame with 
the cocoons in the water, and ccmthiued it in that situation 
exactly three minutes: I then drew it out, an^ suspended 
it from the ceiling in the kitchen* at no great distance 
from the fire ; it was suffered to repaUi tib^e till it was 
judged that the cocoons, as well, as the in/»ects contained 
in them^ were perfectly dry; they: w^re then removed. 

Noifc one of these cocoons has .been perforated by its 
entombed insect; several of them .have been opened, and 
each chrysalis has. been found to be a mere husk. It 
ought to be noticed, that the water, by passing through 
the cool air, and being, received in a cold vessel, was con- 
siderably below.a boiling-water heat. 

I am your and the Society's 

obliged and obedient humble servant, 

To Samubl More, Esq. Sec. G. SWAYNB. 

DEAR SIR, Pucklechurck, December 36, 1788. 

The high honour, and very flattering testimonial of their ^ 
approbation,, which the Society of Arts i^ave confenred 
oiiime^iby a vote of their Silver Medal, for my communi;- 
cations'ipn the subject of silk- worms, demand and re- 
ceive my most grateful acknpwledgiements ; and. will, I 
trust, operate with me as a powerful incentive to an un- 
ceasing, a&d eve^' an iQcreased ^tention to the subject. 

.Having, in. tiie. course of last summer, obtained some 
iarther experience in this line, I beg leave to trouble you 
with the result of it. — ^When I first conceived the idea of 
an apparatus- of the ki^ Isent you, my original and chief 
view .wais, by meatus of it, to* introduce the rearing of silk- 
wonhis among the po<Nr. I was well aware- that their little 
cottages are, for the most part, so much thronged and 
incumbered already, that they would be very averse to , 
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Udmit of any additional incumbrance, inrfaich the feeding of 
lolk- worms in their houses would una¥oidabIy occasion; I 
therefore imagined, that, if small portable £rame& could 
be eontilyed, which might stand in their garden^ by day, 
jwdbe removed. in the evening, and hung up,, during 
the night, to the beams and ceilings of their little cabins, 
-aiul:be 6rdm thence removed again itt the morning, the in^ 
.iWivenienoe wonld he very trifling; and such contrivance 
.nould be A considecable preliminary step towards the at^ 
•iMomeat of the object in view: but at ike. same time I 
.considered that it would not be sufBcient to obviate tho 
.^iqii^osed olgeotiott: arising from incumbrance. It would 
^, equajly necessary that such an apparatus should be 
/abtsditable at a ches^ rate : a frame, similar, to that I i^ent 
you, J was certain would not answer in that respect. Since 
t^at time I have experienced that the gauze bottoms are 
Wit of much use, as the trouble of cleaning the worms 
whilst they are very young, is not consider^le ; and I 
Juive farther experienced that netting may be substituted 
ivith advantage, in the room of wicker bottoms, which ia 
Ikhe chief part of .the expense. The meshes of the netting 
.tfhichl have made use of, were about half an inch square; 
yet I do not know that this is the most propei* dimension. 
. I believe I mentioned in my last, that I had got a 
frame, surrounded with a coarse canvas (such as is fre- 
;%uently made use of for window-blinds), in which I in- 
leaded to repeat an attempt which I had before m^e to 
f^ear some wcoms in the open ^ir. To those who have im- 
Mhtd a notion tiiat the silk- worm is a very tender insect^ 
Ittid that diis cUmate is utterly incongenial with its deli-* 
cate constitution, such an attempt will doubtless appear 
only as no other than an idle dream of a visionary pco-^ 
jeotor. 

From having some years ago reared numbefSdof euif 
native insects, of the same order fiusecta lepidoptstaj 
with the silk- worm, I have convinced myself that the silk- 
Worm is not of a mor^ tender nature, and can l>e reared 
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with lesa difficulty, than most of the insects of the same 
kind, in the breeding of which I ha^e had any experience: 
find, as far as I can rely upon the success of one experi^ 
ment, I am equally satisfied that the scheme of rearing 
them, in such frames as I have before mentioned, placed 
in the open air, is exceedingly feasible. 

In the latter end of last May (the 28th) I put a number 
of silk- worms (fewer than an hundred) which were then 
just hatched, in the frame, and placed it in my garden; 
the weather at that time was cold and windy: in the even- 
ing the frame was removed into an out-house, and returned 
to the garden next moniing: this was continued for a 
night or two, for a few nights longer. It v^as covered 
with a bass mat, and afterwards was suffered to temain in 
the garden, by day and night, without any covering. At 
the time I placed these in the garden, I placed others (a 
somewhat larger number) in the dwelling-house: both c6- 
'lonies were fed with the same kind of food, which wds 
mostly the leaVes of the white mulberry, at the same time, 
and in a proportionable quantity; and were treated alike 
in every particular: during their growth there was no dis- 
cemable difference between them; they went through 
their several changes, and began to spin about the same 
period ; indeed the first that spun was in the frame in the 
garden. 

The weather, during the last three weeks, was very wet, 

^and, during the whole time, unseasonably cold: as soon as 

I observed one of them in the frame begin to spin, I took 

the frame within doors, as the weather was so wet that, 

■ had it remained in its former situation, I should not have 

^been able to have attended [to the spinning of the worms 

without great inconvenience. 

The silk I have inclosed, is the production of the worms 
wbich^W0r6 bred both without and within doors. No. 1 
and 2 i» the silk of those bred in the garden — No. 3 and 4 
of those in the hous6. 

The different appearance of the orange-coloured silk. 
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Ko. S, is owing to a different management, prior to, and 
in the reeling it. It is the silk of those coeoons, the chry- 
salides of which I preserved for breeding, and suffered to 
escape from them in their own natural way: it was first 
wound 9ff on bobbins singly, and afterwards reeled off 
from those bobbins, and in the reeling passed through 
warm water ; but the silk not being any length of time in 
the water, and not being so much stretched on the reel, did 
not take so glossy an appearance from the operation. 
. I had the satisfaction of winding off more than one of 
these cocoons, without .once breaking the thread, or find- 
ing it discontinued. The reasom why I chose the worms 
which spun the orange-coloujred cocoons, bred within 
doors, for continuing the breed, . was, that I originally 
intended to send you the silk of all the worms bred in the 
garden, and had reeled it off for that purpose: and I pre- 
ferred the silk of tibiat colour, as thinking it stronger than 
the straw-coloured. At that time I had it not in my 
thoughts to reel off the other at all. 

The worms which I first possessed, spun invariably a 
straw-coloured silk. . By chance. I had a cocoon of an 
orange colour given me, the moth from which happened 
to he a female; from this, and a straw-coloured male, were 
propagated all that I have of the orange eolous. . It should 
seem, therefore, that the colour of the silk depends chiefly 
upon the female worm. 

One of my white mulberry trees, the last season, made 
amazing shoots; some more than five feet, and many more 
than four feet in length. I have used great attention, 
and made several experiments to make the cuttings of the 
mulberry- trees grow, but hitibierto without success. I have 
lately heard that an old bough takejsi root much freer ^than 
a one-year's shoot. I have procured a considerable quan- 
tity ^f seed, the late season, fr^m trees in this neighbour- 
hood; and have got a friend to procure me some in Ox- 
ford, where the soil is peculiarly favourable to the growth 
ctf mulberry- trees^: these I mean to sow the ensuing springs 
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whether they will grow> or not, time will discover ; but at 
present I have great hopes that they will, as they appear 
quite perfect, and are in good preservation. 

What has been said respecting the leaves of the mul-* 
berry-tree being free from the depredations of ev&ry iiidi- 
genoiis insect, must be confined to the black mulberry. 
The first summer after I had planted my white mulberry-* 
trees, I found that the leaves were many of them de^^ 
voured by night. It was a long time before I discovert 
the plunderers : at length they proved to he earwigs, which, 
in that season, were uncommonly numerous: yet, even 
then, the black mulberry-leaves were untouched. l%e 
white mulberry is certainly of a more delicate frame and 
texture than the black ; particularly in the bark, which is 
very liable to canker; nor do I observe that it is much 
earlier in leafing than the black. The leaves ai'e un- 
doubtedly more delicate, and free from that rou^ness, Oi* 
lanugo, in which the leaves of the other are enveloped; 
and, perhaps for this reason, are more palatable to the 
worms when very young; but then, as they are much less 
substantial than thoise of the black, ihey get dry much 
aooner, and consequently require to be oftener renewed. 

In a plantation it would be advisable to have a few of 
these, if it were only for the sake of variety: but, upon the 
whole, the black inulberry-tree is, in my opinion, for tine 
purpose of feeding silk- worms, 'by much the most pre-^ 
ferable^ 

J am. Sir, yours and the Society's 

much obliged and obedient humble servant^ 

To Samvbl Mows, £*y. Sec. G. SWAYNE. 



liXXVni* — On distilling pure Zinc from its Ores. 

WjB have, throughout this work, constantly insisted on the 
necessity of obtaining /^ure Zinc, in prder to make Brass 
equal in goodness to that manufactured in Germany. In 
our &^t volume, we gave the specification of the late Mr^ 
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Sheffield's patent, and representations of his furnaces; he, 
however, i^as cut off hy the hand of dealh, in the mid^t pf 
bis useful endeavours to accomplish this very desirable 
^ject. : »' 

We are glad to say, that we have just cpmpleted. the 
specification of another patent, lately taken Otit by Mr« 
Benecke, a native of the Hartz Fbrest>;in Sa&pny;^ ifi cpn- 
nexion with, Messrs. Shears, eminent copper-luxuths. of this 
metropolis, for extracting zinc from its oi^es; a^d that, it 
contains very considerable improvements upon Mt.. Shef- 
field's patent; and in fact, we bplieve^ will be fpuiid to, be 
the. process employed in Saxony at thb^ time;;if so,' we 
may now hope to see this very important maji^Qture 
established amongst us, they having taken workjs in W^les 
expressly for the purpose. 

This process is, in fact, the Indian piethod of eo^tractinff 
pure Zinc; and was indeed, many jeaiis ago,. first. brcMiight 
to this country from thence, but not established )iere. 
It was, however, successfully prs^^tised i^ Genn^y,. a^d 
has been in continual use there ever since* Mr. .3e^e!ok^'s 
furnace possesses great facility inijrempvk)^ and rppl^jtig 
any parts of the distilliog apparatus wbBn nece^^y^ ficpipa 
time to time, as will necessarily bei the c^l^; and' 9)sp.of 
inspecting and regulating the proeess during its QCiQtiniiance « 
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I^XXIX. — On making original and perfect Tangent 
: Screws f for Astronomical and Matfiemc^tical JfUitV^- 
mentSt and other^ purposes^ JPg the late Mr^i^^EH 
Ali^an» MatAematic(U Instrument Mfdt^r, .London*.. 

WITH FIGUItBS. '•'■■■''.'■' 

Mr. Allan found great difficulty in cutting screws in the 
common dies, he could not free them from two faults ; the 
one, that the threads of the. screws were not of a tmly 

. ♦ Extracted, wi^h i^terations by the Editor, from Vol. XXXIY. of the 
Transactions oF the Society for the encouragement of Arts, Manufaclureit 
and Commerce. 
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regular inoUnatioii; aod the other, that in consequence of 
the force required to cut screws, eidier in a pair of dies, 
or in screw-plates, they were sure ta get bent and twisted. 
He could never, therefore, get them sufficiently true in 
their bearings, to act pleasantly. 

About thurty years back, when he worked with the cele- 
brated Mr. Fairbone, he had to mount two telescopes, 
one fiye, and the other seven feet in length, on stands; 
and each stand had two tangent screws, the one to give 
the horizontal, and the other the vertical motions to the 
telescopes; and at that time he suggested the making of 
the tool about to be described, but which was not, however, 
executed. 

This is a simple and easy method of obtaining a good 
screw. Any tolerable workman in metal can make the 
tool, the expense of which will not exceed that of tke 
common stocks and dies; and it does not only make the 
screlw true in itself, and to its bearings, but it also affords 
an opportunity of making a perfect screw of considerable 
length, so that each thread shall be in its pr<^er jriaee. 
This is to be done by dividing it into portions, and b^fin- 
ning to cut it at different parts, the same as in beginning 
to out the teeth of a dividing engine. 

The greatest and most important of all purposes, how^ 
ever, that a screw can be applied to, is to the mathemati- 
cal dividing engine, and that requires only a short screw, 
such as this tool can readily make. The engine or tool, 
which the late Mr« Bamsden madOf to cut the screw of 
his dividing engine, Mr. Allan thought could not have 
cost less than fifty guineas ; and, notwithstanding, would 
only make a short screw; and the experience which he 
bad for several years, in dividing mathematical instru- 
ments, gave him that confidence in the screw of his own 
engii^e, which was made in this tool, that he would have 
Undertaken to have done every thing with it, and with as 
great accuracy as could have been done with Mr. Rams^ 
den's screw^ 
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' ^NTeither does the utility of the tool end here, as he 
thought it would be the best hitherto in use, for making 
the adjusting screws of astronomical instruments also. 

References to the Figures. 

In plate YIII., fig. 3 is a perspective yiew of the tool, 
or frame, for cutting screws: n the stock which holds the 
die,m: oo two chaps, or half-holes, which support on one 
side the cylinder to be cut; these sure fastened to a plate 
which slides between the dove-tails, pppp ; 9 is an adjust- 
ing-screw, which forces the cylinder against the cutter, or die. 

The cutters and dies are cut or tapped in their places,- 
and consequently are true to the chaps also. The origi- 
nal screw or tap, being made: similar in shape to the screw 
a, which is shown as being cut in the chaps 00; and a 
small winch or handle is to be put on the square eiul of 
it, r, to turn it. round by in the chaps. The chaps o o, 
. must be apart full twice the length of the screw to be cut; 
In order to generate original screws perfectly true, and 
with/^any number of threads, and also either right or left 
handed, the stock and cutter shovm edgeways in fig. 4, 
and in front at fig. 5, are to be afiixed upon the isolid basis 
of the tool, as shown in part of the plan of it, figi 6. The 
back of the: stock s, is formed into the segment of a circle, 
and &ke top of the cutter t, intoim index. The cutter hte 
only a single, solid, sharp threadmade in the centre of it; 
witl^a gap or notch across it, as in the ordinary dies; and' 
it caa be moved either way to the right or to the left, Cftit 
its edge below v as a centre; this cutter must fit true, and 
the stock also fit close to the cutter, to keep it perfectly 
steady : u u are two screws to adjust and secure the cut- 
ter at any required angle. The hdlow of die cutter should: 
be rather elliptical than circular^ fqir it is best to fit well 
to the cylinder at the greatest angle it will, ever be used 
at. When one turn has been given to the cyliioder, a 
tooth IT, is fitted into the tmt in it and screwed &st to the 
sliding plate; this tooth secures the lead, and causes everys 
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following thread to be a repetition of the first, and al- 
though, indeed, it might do without, the tooth, yetit is tf 
satisfiM^tory additional security to the tool. 

Two differently sized dies are used to cut each screw, 
the one, fig. 7, fits the outside diameter of the cylinder to 
be cut, and gives the 4M$rew a true lead; when this has cut 
a quarter or a- third down it is taken out, and another, fig. 
8, is put in instead of it. This, as shown by the dotted 
circle in fig. 8, fits the bottoms of the threads of the in- 
tended screw. 

Although the dies, (being made in their places) are sure 
to give a true screw, yet it is abo necessary that the cy- 
Undrical parts moving in the chaps o o, should be each tt 
exactly the same diameter, lest thdy should cause the screw 
to be tapering. And should the threads when cut, be not 
perpendicular to the axis of the cylinder, the latter may 
be removed and be passed against the die the contrary 
way once, which will equalize them. 

Fig. 9 is a top- view of the stock n, and die m. 

Fig. 10 a side view of the frame, the stock n and die 
aTt in it; the sliding-plate and chaps o, and the a<]gustbg 
screw 5- 

Mr. Allan found it was necessary to have two difibrently 
sized dies, in order that the lai^e one should receive and 
fit the cylinder to be cut into a screw at the very begins 
ning of the operation, when the very first turn was surs 
to form a perfect screw. The whole of the . teeth injthii 
ease being in contact at once with the part to be cut,- It 
was, however, also necessary to finish it with a second -or 
smaller one, and he recommended to reverse the screw in 
finishing it, by which means any error, however smaik 
would be halved, and . consequently, a screw as near^lo 
perfection as possible,, could not fail to be produced. - 

The method above described is so simple, that it does 
not^at first sight seem to be of much importance. Never- 
theless, it is a well^inown fact> that a true screw is con- 
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isidered as a very important thing in many branches of the 
medfaanics! . 

The chief merit of the contriyance seeips ta depend 
upon the accuracy with which three pwits of bearing may 
always be brought into contact, viz. two on one side of the 
cylinder/ abd one in the centre of the opposite side of it; 
sO'that it is impossible for any iri'egular bearing to take 
place during the cutting of the original screws or taps, or 
the dies cut by them in* the tool; as well also, as during 
the Cutting of the tangent screws by the dies afterwards. 

Mr. Joseph Clement has happily availed Himself of the 
use of differently sized dies, as adopted by Mr. Allan in 
thie begintung and finishing of some very excellent screws 
of cast steel, of considerable length, for straight iined 
dividing engines, &c., and which have been found to be 
much nearer to truth than those made in the usual manner 
with the same sized dies throughout. 



liXXX. — On Improvements in Microscopes ; the advan- 
tages of Achromatic and Diamond Lenses, 8yc.* 

Dr. Goring has caused Mr. W. Tulley of Islington, to 
execute a triple achromatic lens of .333 inches sidereal 
focus, and .2 inches aperture ; and another of only .3 
inches focus, and .11 inches aperture. Used as single 
lenses, these constitute the utmost perfection, to which 
magnifying glasses can be brought by artificial combina- 
tion; but their power is too low to be extensively efficient* 
Applied, however, as object glasses, to a compound mi- 
croscope, with various apertures, and eye glasses, accord- 
ing to the nature of the body under examination, they 
render the instrument eqiuxi to single lenses, of the same 
amplifying power, in its capacity of showing the most 

* From No. XXXVII. of the Quarterly Journal of Science, Literature, 
41|d the Arts.. Edited at the Royal Institution of Great Britain. 
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difficult test objects, — a deg^e of superMwrity, which no. 
compound instruments in which a magnified image of an 
object is viewed, instead of the object itself, hove ever 
yet attained * ; and in consequence of the want of which, 
notwithstanding the luxurious accommodation of their 
large field of view, and the facilities they afford for illumi- 
nating opaque objects, they have hitherto been justly 
rejected by the most distinguished naturalists, in favour 
of the simple single lens. In justice to the celebrated Mr. 
Troughton, to whom science is so eminently indebted, oo 
so many accounts, it is proper to observe, that he was the 
person at whose suggestion achromatic lenses were first 
made by Mr. TuUey; and which were intended to be 
applied, as the object glasses of the microscopec^ of the 
Greenwich circle. The lenses in question were a little 
more than one inch focus, and a quarter of an inch aper- 
ture ; but were rejected by Mr. Troughton, as being no 
better than the common ones, at least for the purpose they 
were intended for, and with the greatest propriety; for, 
though the chromatic aberration in them was in a great 
measure subdued, yet the spherical aberration was unal- 
tered; their distinctness, therefore, was no greater than 
that of a common lens, of the same angle of aperturei 



' * Mr. Herschel, in a most original and masterly paper, in the Traiuaeiiotu 
of the Roy til Society for 1821, part S, has ascertained the true theoretical 
cuTTes, for giving the sniallest quantity of central spherical aberration, in a 
magnifying glass, composed of two lenses. Dr. Groring caused Mr. Corne- 
lius Varley* to make that combination, represented at fig. 5, in the plate 
attached to the paper alluded to, on suc^ a scale as to give a focus of only 
1.6th of an inch, with l-15th inch of aperture. This forms the best object 
glass for a compound microscope which can be made, excepting the achro- 
matutj to which it approximates very much in point of distinctness; it, how- 
oTor, confuses the outlines of delicate and minute transparent objects, with a 
fringe of colour, which is Yery prejudicial to Yision. As a single microscope, 
it perfohAs admirably ; and may probably be executed on a much im^er 
scale than l-6th of an inch focus, so as to give a Tery useful power ; as it is, 
it shows the texture of mother-of-pe)irl, and the fine lines or flutings. On the 
feathers of moths and butterflies, and other test objects; which require a 
power three or four times higher, to be rendered visible in the commoft com- 
pound microscopes of commerce. 

* Nephew of the late scientific Mr. Samuel Varley ; whose inTentions have 
already repeatedly been published, and will continue to be puBlishcM] In this 
work.— Editor. 
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An immense difficulty remained to be overcome, viz, the 
indistinctness arising from aberration of figure, together 
with that arising from . dispernon, and which has now 
been effected. It was but a smaQ point gained, to render 
these lenses firee from coh)ur; for they were, notwith^ 
standing, no better, hut even a great deal worse with re- 
gard to distinctness, than common ones ; as b the case 
also with the achromatic object glasses of the telescopes. 

Mr. J. Cuthbert* has also (under the direction of Dr. 
Goring, constructed a reflecting microscope, on the prin- 
ciple of that invented by Professor Amici, of Modena; 
which, in its original condition and dimensions, viz., with 
an object-metal of two and a half inches sidereal focus, 
was good for nothing, notwithstanding the pompous eulo- 
giums which have been bestowed upon it; it being unable 
to show any but the most common and easy objects, ^nd 
which can be demonstrated by one of the kind, made by 
Mr. Cuthbert, in which the object-metal has a truly ellip- 
tical figure, &c. t Dr. Goring was of opinion, that the 
principle of the instrument was good, but that the failure 
in its performance arosb from the object-inetal being of two 
and a half inches focus,- with a tube twelve inches long; 
forming an image which was only about three times larger 
than the object, and all the rest of the requisite power 
being to be obtained by deep eye-glasses. He lEiccordingly 
planned both the optical and inechanical arrangements for 
another instrument, with an object-metal of only .6 inches 
sidereal focus, and .3 aperture, with a tube of only- five 
incheis long; this being executed by Mr. Cuthbert, .was 
found to perform exceedingly well, and to exhibit any 
objects which could be seen with the single mi<»roscope, 
and to which it seemed equal, power for power. 

Dr* Goring has also caused a diamond lens of l-20th 



* Inventor of the iraproTed Hydro-pneumatic l^ow-pipe, and Pnemnatie 
Trough, combined in one apparatus; described in Vol. Y. p. S26 of the 
Technical Repatitory, 

f Mr. DoUond, it is said, \Mk also executed one, with the same results. 
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of an inch fioouB, to be exeonted by J|r. AndvewPritokurd^ 
(aiflffitant to Mr. Cornalinfr Varlej^ c£ ^> Upper Thorih 
hanghrstreet^ under whose dii^eetienB -it was worked*) The 
diamond Li well knawa to be the most refiractcHT^bodjr in 
natare;. at least it^is ihe . most difficult whieh oonld ^he 
selected, to.receii:e a sphexical figure;. yet it is.po£|sible*lo 
form a lens of it, as the eyent has shown; and (if wenegb 
lect the obstacles whidLpresent tbemselTes in workings il,) 
9€ems precUefy. ths; snbatance vJiich. is .mo£t» adapted^ io 
form a small microecopic magnifier; fmr.its r^^active 
power is nearly double that of glass, whilst its dispetwe 
power is no greater than that of .water; its. extreme haid» 
ness, also,, ultimately causes it to leceiTO the. most ^xqii* 
site figure and polish. Thus, a diamond lens. wiU^a|wiq9 
magnify very nearly twice asmuch.as.a glass one grouM^ 
in the sama tool, whilst its sphericaL and chromatie^abee' 
rations are no greater with a given. iq>ectuie. The lensin 
question is plano-convex, and was. ground, in a tool which 
would have vatjS& a glass one of l-:lQth of an inchfocng, 
and to which it is precisely similar in size and outward 
figure; it also carries the same aperture equally wdtt) 
(mly with the. peculiarly of magmfying twice as nmchl 
it being very nearly l*20tb of an. inckfocus.) Most un- ' 
fortunately^ several flaws have, appeared in.tbe stone, aid 
which is,, besides, at present, imperfectly polished; it is, 
nevectheless, capable of aotiag.very welU and shows th^ 
most difficult objects, both as a single magnifier, and as 
the object glass, of a compound instrument. It has been 
Used widt as much as l-20th of an inch aperture, and be«i 
exhibited to many individuals who are perfect judges of 
these timigs. Mr. Yarley (who is exceeded by^ no ouQ^iu 
his skill of working sm^l lenses) proposes to make a lens 
of diamond in the same tool which would fbnpi a glass one 
of l-60th of an inch focus, (being the smallest lens which 
can well be made'*',) and which will, of course, have a focus 
of about 1-lOOth of an inch. 

* The Editor has one of his grinding of the l«60th of an inch milj focWf 
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■ 

JiXXXI. — On an improved Cement, for holding small 
. J Lfinses, whilst grinding and polishing them* By Mr. 
AndRBW Pritchard. 

In giindiBg very mmute lenises, Mr. FHtdbanl fbimd that 
skiBllJac, the cement commonly employed for holding them 
on t&e tools, was by no means jsofficientfy strong" to retain 
them. He was, howevfT, fortunate enough to aecompitsh 
this desirable obj^t, by adding to the sheU^lac an equal 
weight of finely levigated pumice-stcme, and carefully 
inetting th^m together in an iron vessel, so as to avoid 
ofer-heating the sheUf-^lac, stirring them tbgedier till well 
incorporated. 

Hds cement will, no doubt, be found exceedingly useful 
t&r other purpolses, siich as watch-jewelling, &c., besides 
this, for which it is peculiarly adapted. Great care is, 
however, required in using it, not to heat it hotter than is 
absolutely necessary to melt it, and fix the lens securely, 
as well as in removing it from the tool ; as, otherwise, its 
most valuable parts would be volatilized, and it would 
biecome unfit for use ; and the same caution is equally ap- 
plicable in using shell-lac alone. The hair-workers, who 
employ it in fixing hair-bracelets, &c. in their collets, melt 
it in an earthen bason, placed before the fire in a Dutch 
oven, and draw it out into slender rods for use. 



LXXXII. — O^ the Permanency of Human Hair. By 

M. PiCTET, of Geneva*. 

M. PiCTET has lately made a comparison between a 
recent human hair, and those from the head of a mummy 

belonging to a single microscope made by his late uncle, and y^^ich is an ex- 
ceedingly useful and powerful lens. The whole microscope is, howerer, of a 
construction admirably suited to it, and well deserres lo be particularly 
described. Mr. S. Varley had also a lens ground of the 1-lOOth of an inch 
focus, but could never mount it for use. 

* From the Bib. Univ. torn XXVII. page 120* 
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from the isle of Teneriffe; with req>ect to the oonatuiey 
of those properties which render hair important as a hygro- 
metric substance. For this purpose, hygrometeni con- 
stmcted according to Saussnre's princqiles * were made, 
one with a recent hair, and the other with hair firom.the 
mummy. The ancient hairs were not so strong as the 
other, or of sufficient length alone, but the latter objec- 
tion was obviated by tying four tfgether. The results of 
the experiments were, that in both instruments, the inter- 
val between the extremes of the moisture and dryness of 
the chamber, (about 250,) was passed in three minutes; 
that the indications, like those of the thermometer, &c;, 
were rapid on leaving the first term, and became slower 
on approaching the second: that the hygrometric quality 
of the Guanche hair, is sensibly the same as that of tto 
recent hair. 

* See a description of these valttable instniments in toI. YI. p. 89S of tke 
Tech, R$p. 
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LXXXIII. — On imprtwed Screen Glasses far Sextants 
and Quadrants. Invented by Lieut, W. J.T. Hood, R. N*. 

WITH A PLATE. 
SIR, No, 9, Upper Thames-Hreetj April 9, 1824. 

Having observed at sea, that one of the most important 
objects, that of finding a ship's latitude by observation with 
the common sextant and quadrant, is very frequently ren- 
dered uncertain, and even the opportunity altogether lost; 
from the circumstance of the observer being obliged (when 
the clouds in hazy weather are passing fast by the sun) to 
take the instrument from the eye for the purpose of shift- 
ing the screen glasses, when a change of shade is necessary; 
I have to beg you will be pleased to lay before the Society 
of Arts a sextant I have caused to be fitted with axles, and 
which are equally applicable to the quadrant, for the 
purpose of obviating this difficulty, and thereby insuring 
greater security to the ships and lives of our navigators. 

To the fore limb of the instrument is attached a cylindri- 
cal axle, with two revolving tubes over it, each serving 
as a distinct axle and lever ta the screens ; so that, when 
the instrument is held with either hand, perfect command 
of the screens is retained by the three fore fingers. 

I am, Sir, &c. &c. &c. 

A. Aikin, Esq, Secretary, cj'c W. J. T. HoOD, I^ieut* R, N, 



* From Vol. XLII. of the Transactions of the Society for the Encourage- 
ment of Arts, Manufactures, and Commerce. The Society voted its large 
Gold Medal to Lieut. Hood, for this yaluable invention. 

Tech. Rep. Yo\.YII. y 
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CERTIFICATES. 

The following letters are subjoiDed as being from per- 
sons well qualified to judge of the probable utility of 
Lieut. Hood's invention. 

DEAR SIB, WMlmth, ^«f 9^ liM* 

laeut. Hood having shown me the model of lii9 im- 
proved sextant, and having expressed a wish that I would 
state my opinion to you of the merits of the construction, 
I beg to say, that I conceive there will be great practical 
convenience in being able to change the shades without 
moving the instrument from the eye ; and that I am not 
aware of any practical objection that can be made to the 
adoption of the means recommended by lieut. Hood, 
which appear to me to be very simple, and deserving the 
encouragement of the Society of Arts. I have frequently 
experienced great inconvenience, in light cloudy weather, 
by having to change the shades backwards and forwards 
as different clouds intervene. 

I am, Sir, &c. &c. &c. 

A, Aikin, Eiq. Secretary, «^c. P. BARLOW. 

DEAR SIR, CheUenhafo, Ma^ 0, 1824. 

In reply to your letter, requesting my opinion on the 
improvement you have lately invented on the sextant, I 
have no hesitation in saying, that I consider it not only a 
very ingenious but most useful one also, as it must greatly 
tend to facilitate astronomical observations at sea, particu- 
larly in thick and cloudy weather; and I hope it will be 
generally adopted, as there can be no doubt, in my opinion, 
of its being an improvement of great utility, and not of 
little consequence. 

I am, Sir, &c. &c. &c. 

S. H. Inglefield, Copt. R. N. 

LieuLfV.J.T.Hood.R.N. 

- From Vice- Admiral Sir B. Hallowell, K.C.B., com- 
inander in chief at Chatham. 
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Dear sir, Chatham, May 12, 1824» 

. I have seen your improvement on the sextant and qua-^ 
drant, and have no doubt of the great advantage that ivill 
fojB derived from it in obtaining the altitude of the sun at sea 
in cloudy weather. I am, Sir, '&c. &c. &jc, 

Lieut, H9<^, B, N. BeN. HALLOWBliL* 

From Thomas Young, E^^i' M. D», SeeM^tary to th& 
Bmi^d of Longitude. 

SIR, Admiralty, April 3, 1824. 

i am directed to return you the thanks of the Board of 
Longitude for the exhibition of your improved sextant, 
which was examined at the meeting of the Board on Thurs« 
day last, and to express their approbation of your invention. 

I am. Sir, &c. &c. &c. 

lAeui.Haod. B. N. ThOS. YoUNG, M. D: 

Secretary to the Board of Lanyitude*, 

Btk, (@, Charing^cross, May 10, 1824. 

In compliance with your wishes respecting my opinion 
of your improvement in the arrangement of the dark glasses 
for sextants and quadrants, I beg to observe^ that your 
invention is new, useful, and expeditious. Its simplicity 
is such as not to interfere with the other parts of the in- 
strument, and its expedition in changing the glasses is 
such that, by its means, observations may frequently be 
obtained in cloudy weather, which could not be accom- 
plished by the common or usual quadrant, on account of 
the time required in shifting the shades. 

I am. Sir, &c. ^. &c. 

Lieut, mod, B, N, ThOS. JoNES. 

SIR, teadeHhaU'ttreet, May 8, 1824. 

In answer to your favour, accompanying the sextant 
to whidh you have attached a new method of changing the 
screens, I beg leave to states as my opinion thereof^ that, 
with a very little practice in its use,.! consider it maybe 
Very advantageous in the obtainment of altitudes of the 

Y 2 
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sun, when from the interposition of clouds, there is ft 
necessity for changing the screens frequently: that your 
method provides for this without the necessity of taking 
the attention of the eye from its object, which is still more 
important in cases of altitudes for the attainment of tiie 
apparent time and latitude, both by double altitudes, and 
that of the sun to the meridian, which are not uofrequently 
ost for the want of such conyenience, which might be 
attended with serious consequences to the navigator. 

I am, Sir, &c. &c. &c. 

LieuL Hood, R. N, ThOS. LynK. 

SIR, LeadenkalUttreet, Aptil 20, 1824. 

As you require our opinion on the utility of your im* 
proved method of shifting the screen-glasses of the sextant 
or quadrant, we beg to say that we think it likely to become 
generally useful, and not in any way injurious to the frame 
of the instrument. 

We are. Sir, &c. &c. &c. 

Lieut. Hood, R. N, Wm. & T. GILBERT. 

Reference to the engraving of Lieut. Hood's Sextant for 

naval use. — Plate IX. 

Fig. 1 is a front, and fig. 2 a side view of the sextant : 
the same letters refer to the same parts in each figure. 

The sextant is made in the usual way, with the excep- 
tion of the fittings up of the screen-glasses. The upper- 
most screen a is fixed on a cylindrical wire-axle & c ; at each 
end of the axle is a pivot b c ; the pivot h turns in a hole in 
a boss d, which is fixed to the upper end of the instrument: 
the lower pivot c turns in a hole near to the end, and in the 
upper side of the arch. On the lower part of the axle is 
fixed a boss or roller e, made of hard wood, and turned a 
little hollow in the middle, so as to feel easy to the finger; 
the middle screen / is fixed on the upper end of a brass 
tube or hollow axle g, through which the axle b c passes, 
and is at liberty to turn freely within it ; on the lower end of 
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the axleg is fixed a boss or roller h, similar to the boss e, as 
before described ; the lowest screen i is also fixed on the 
tipper end of another brass tube or hollow axle J, through 
which the axle a b and the tube g pass ; and all of them 
fflre at liberty to turn freely within or upon one another ; 
on the lower end of the axle^* is fixed a boss or roller k, 
similar to those of e and h, and which must be at proper 
distances from each other, so as to coincide with the three 
first fingers of either hand ; consequently, when the instru- 
ment is held up, a perfect command of the screens is re- 
tained by the fingers, without removing the instrument 
from the eye, when a change of shade is necessary. 

Fig. 3 is a section of the screen-glasses, axles, &c., and 
fig. 4 is a view of the underside of one of the screen-glasses. 

The two last figures are drawn to a scale of double the 
size of figs. 1 and 3. 



LXXXIV. — On the processes of Tanning, Leather- 
dressing, and Dyeing, ^c. 

(Continued from page 268.^ 

Lastly, when fully tanned the hid^is taken out to drain, 
and stretched upon a convex piece of wood called a horse, 
on which it is thoroughly smoothed and beaten with a 
heavy steel pin, or sometimes passed between iron cylin- 
ders to make it more solid, and at the same time supple ; 
after which it is taken to the drying-house, a covered 
building with apertures for the free admission of air, where 
it remains till perfectly dry. 

The common calves skins require, for the whole process 
of conversion into the leather in this way, from two to 
four months ; the thick sole-leather hides from fifteen to 
eighteen or twenty months ; and a boar's shield can hardly 
be finished in less than two years. Leather gains in weight 
and improves in quality the longer it is suffered to remain 
in ooze, (within certain limits,) and as it is sold by weight, 
this is also sometimes an object to the tanner, though. 
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counterbalanced to a great decree, by the length of time 
that must elapse before his capital is returned. 

The art is indebted to M. Seg^utn, a tanner of extensive 
business in France, for the first a6<Muate exphuiatt<m of 
the rationale of the proceiss of tanning. Ax^oording M^ Ihe 
ancient idea of this process, the effect of the infusion; of 
astringent vegetfibles was supposed to be little vdse than 
mechanical, and that it acted in fsanrtrmgiBfor eoi^demriag 
llie fibreil of the d^nd akin, as it oarrugates tbe.sfcia of tt^ 
palate when tasted, and hence rendered it near^impirx^rionft 
toi9oisture, &ad unsusceptible of putre&ctiim. Thi&fis^ 
planation, howevei*, didnot accord with the aetaatJDcmase 
of weight which the skin acquires by tanning, and which 
amounts, on an average, to an increase of from i>iie^ third ft^ 
one-fourth of the weight of the skin when dry w M. Soguin, 
reasoning from the circumstance, that skin before tanniilg 
is completely resolved by water into a liquid jelly, but is 
insoluble after tanning, was led to the simple experiment 
of adding a solution of skin, (or glue^) to an infusion of 
oak-bark, and found an immediate precipitate of a thick, 
tough, extensible, dun- white matter strongly smelling of 
tan, insoluble in water at any heat; and wlddh, when dry^ 
becomes of a dark-brown colour and brittle. 

This precq>itate is an intimate combination of g^tin, 
with that part of the vegetable infusion whidbt gives the 
tanning property, and being altogether a peculiar aub- 
stance, is denominated tannin, or tan,. This precipitate, 
therefore, hardly differs firom tamied leather xn-aiiy thing 
but in wanting the fibrous organized toxturCr and wfaiat 
other principles the skin may have absorbed firom the bark 
infusion during the maceration of several months, which a 
sudden precipitation would not effect. Tanning, ther^ore, 
consists chiefly in a slow and most intimate combin^cm of 
vegetable tan with the fibre of the skin, which cotttmues 
till the latter is saturated through its whole thickness.. 

But oak'-bark contains other soluble matt^, which cer- 
tajuoJy also enters the texture of the §]un alcmg with the 
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tau, and most intimately combines with it ; for skin, when 
it has und^gone the previous |H*eparation,already>men- 
tiooed,. appears to be able to absorb, and when absorbed, 
to retain a gn*eat variety of vegetable and animal substances^ 
The infusion of oak-bark contains, besides tan, tiie gallio 
aeid, and an extractive matter, all of which contribute to 
the process, atid form a part of the tanned leather. That 
the gallic acid is absorbed, is proved by the instant rblack- 
nesavwhioh the leather assumes when merely r;nbbed with 
a solution of :any salt of iron. The extract appears to 'be 
that which gives ti^ leatiier its colour, and some degree 
oi flexibility^ and irom the excdlent observations of ^r 
H. Davy» on the process of tanning*,, it seems ^probable 
that the <}uantity of tan absorbed, is a good deal regulated 
by the quantity of extract present, being in geineral, (the 
time of immersion and strength of the tan-infiision being 
nearly equal,) in inverse proportion to the quantity of ex- 
tract,^ or of mucilage, present in the infusion. This is 
found, by comparing the actual weight acquired by lea^r, 
by quick tanning in infusions of different tanning mate- 
rials, the coinposition of whidh/has4»jeen previously ascer- 
tained by cbeniical analysis. The difficulty 4n experi^ 
ments of this kind of obtaining . tolerable aqouracy is, 
'however,' very great; much greater than ki "the an^ysis 
of metals or minerals, on account of ^e ^gieatwant of 
cdiaracteristic marks of distinction between vegetable mat- 
ters, when a little changed by chemical union with other 
bodies, and the readiness with which their eharaeters are 
irrevocably lost by the common action of ;re-agents. 

The strength of the tanninginfusion idso most^atmally 
affecta the quality of the leather, and the weight wUch tike 
ridn gains during the process. As tan is more soluble than 
extract, a solution m^de hastily, and with a lavge povtion of 
the material will be nearly saturated.with tan^ and contams, 
comparatively^ but little extract; and on &e ^her hand, 
-the residue of the above infusion, macerated for a longer 

* Jour. Royallnstit. and Phil. Trans, for 1803. 
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tune in fresh water, will giye a solution in winch there itf 
bat little tan, but a large quantity of extract. Now it 
would seem, that skin has the pow^ of fixing a laigef 
quantity of tan than of any other matmal,. particularly 
than of extract; so that if already nearly saturated with 
extract, it will of course absorb much less tan than before; 
and, therefore, the entire increase of weight will be mwdn 
less in this way than with tan alone* The quality also of 
the leather, will, of course, be probdbly diffiermit when 
compounded of skin and tan, with very little other ingre- 
dients, than when it is a compound of skin and tan, with a 
larger proportion of extract ; and, in particular, the fovmer 
seems to be more brittle and less durable than the hdtet, 
tM far as experiments have been hitherto made. The 
mere duration of die process also, as regulated solely by 
the strength of the infusion; that is, when precisely die 
same infusion is used, but more or less diluted ; may, pro- 
bably, considerably affect the quality of the leather; for 
when the process goes on very rapidly, it is possible that 
the outer part of the skin may be tanned strongly, before 
the inner part is penetrated with the liquor; and as tan- 
ning gives a closeness of texture, and difficult permeabi- 
lity to liquids, it may happen that this very circumstance, 
may prevent that uniformity of saturation with tan, which 
would seem desirable. 

The precipitate, made by a solution of gelatin, dropped 
into an infusion of any tanning vegetable matter, appeared 
by Sir H. Davy's experiments, to be tolerably uniform in 
composition, whatever be the other constituents of the 
vegetable infusion. Thus, when galls were used, the 
precipitate contained about forty-six of tan, and fifty-four 
of gelatin ; with catechu it contained forty-one per cent, 
of tan ; with oak-bark forty-one per cent. ; and with the 
Leicester willow forty-three. But real skin will never 
tioquire such an increase of weight as the solution of gela- 
tin ; either because other substances enter the composition 
pf leather, or because the texture of the skin will not allow 
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it to condense, and chemically unite with so much tan, 
as the same skin when dissolved in the form of glue; for 
glue is only a solution of the refuse parts of skin. Thus 
it was found, that a piece of skin completely tanned, by 
three weeks immersion in a strong infusion of galls, only 
gained weight in the proportion of thirty-nine to sixty-one 
of skin ; and this was even the greatest increase of weight ob- 
served, (being much more than that of common leather,) and 
in consequence, made a much harder and more brittle leather. 
With regard to the effect produced by the time of im- 
mersion, it was found in different experiments that skin 
apparently well tanned in each case, absorbed much more 
tan by rapid, than by slow tanning : one hundred parts of 
leather, prepared in two weeks, containing seventy-three 
of skin, and twenty-seven of tan and other materials, ab- 
sorted from the oak-bark infosion ; and the same quantity of 
leather prepared in twelve weeks, (the infusion being pro- 
portionably weaker,) containing eighty-five of skin and 
fifteen of tan and other vegetable matter. A similar dif- 
ference was found when infusion of willow-bark was em- 
ployed. 

(To be continued.) 



LXXXV. — Observations on making Moulds and Casts 

in plaster of Paris *. 

WITH A FIGURE. 

IPlaster of Paris, or calcined alabaster, is sold in the 
shops of this city of very different qualities and prices, 
generally in bags containing fourteen pounds each, at nine 
pence, one shilling, one shilling and sixpence, and two 
shillings a bag, according to its quality. That of a mid- 
dling price is used for making moulds; the finer sorts is 
for casts, to be poured first into the mould when properly 
prepared, and after it has formed a layer of about half an 
inch in thickness, more or less, according to circumstances^ 

♦ Chiefly extracted from Pole*$ Anatomical Instructor^ 
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then the eoaner tort is to be ttaed to fiU iip- the nouU, or 
to giTe it auffioient thi^knets. 

Plaster of Paris is a very perishable article, and should 
therefore be had fresh from the maimfactarers as it ma; 

be wanted. The peculiar quality which renders it so ciuk- 
venient for the purposes <^ receiving the impressions of 
both hard and soft bodies is tins, that when npxed wh]i 
water, (it being 'm the form of a powder,) to the consist- 
ence of cream, it absorbs the water in a few minutes, and 
becomes a firm, solid mass, without diminishing in its bulk, 
and consequently without cracking. If the plaster is of a 
good quality it should in about seven or ten minutes time, 
after mixing, become a considerably harder and stronger 
body than chalk, and be of a perfectly clear white ; but 
when its quality is not good, it is much longer in conscdi- 
dating, and will not acquire a proper degree of hardness, 
a^d will for a long time retain a soft p^sty feel ; and even 
when the mass has at length bec(mie perfectly dry, from 
the evaporation of the water, it is very easily crumbled to 
pieces between the finger and thumb : this evil is owing to 
its imbibing moisture from the atmosphere ; so that when 
the plaster is to be kept for any considerable time before 
using, it should be put into a dry situation, where it may 
have a constant warmth from a fire ; in such a place it may 
keep good five or six months. 

Plaster of Paris may be coloured, by adding to it colour- 
ing ingredients of almost any kind in the form a powder, 
which should be intimately mixed with it in a porcelain 
mortar, before the water is put into it. 

The following circumstance should be particulariy at- 
tended to; namely, that if it is at first made too thick, and 
begins to set*" too soon, and then more water be added to 
thin or dilute it, it will always prove a bad, brittle com- 
position ; so that care should be taken not to add much 
plaster to the water at firstf. 

* A term used in this ait to imply the plaster's hardening. 
f The general practice is to put the water into a larger or smaller bason, 
such, for instance, as a wash-hand bason, according to the quantity required. 
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' Th^ sti^ngth and hardijiiess of the compositioii may be 
increased by the addition of a small quantity of common 
size. 

The art of modelling in plaster of Paris is bot^ pleasing 
and useful, and it may be 'employed with advantage in a 
great yariety of leays by anatomists, antiqoaries, natu- 
I'alists, artists, &c. 

The advantage of using this substanoe, in preference to 
others, consists in this ;' that notwithstanding a slight cal- 
einalion (or baking) of the alabaster, renders it capable of 
bemg easily reduced to powder ; yet it again becomes a 
tenacious and cohering body by being mixed with water, 
and afterwards suffered to dry ; by this me^s either a ocm- 
cave or a convex figure may be given to it when wet by 
a proper mould or model, and which it retains from the 
hardness it acquires when dry; and from thes^ qualities it 
is suitable to the deublei purpose of making both moulds, 
and models or casts from them. 

The particular manner of making models depends upon 
the form of the subject to be taken; when the^re are onlj 
sHghtly elevated parts, the process is simple and easy ; and 
likewise where they are such as form only a right or a 
greater angle with the principal surface or plane from 
which they project : but where parts project in lesser angles, 
or form curves inclined towards the principal surface or 
plane, the work is more difficult. These observations 
apply to moulds made upon hard and inflexible bodies; 
but the case is very different with respect to those made 
upon soft and yielding substances, such as are all the soft 
parts of an animal body; for if moulds are inade by pour- 
ing the fluid plaster on such substances, they may often 
be freed from the moulds, even when there are parts pro- 

so as only to fill it in part, and to sprinkle in the plaster in the middle of it 
with the iiDgers, UU it forms a cone, aid rises a little abore the surface oFtfae 
water, when it must be instantly stirred up with a knife or spatula; and when 
it has become of the consistence of thick cream be employed for use. The 
vessel must not have a fiat bottom, as then too much plaster would be re- 
quired, but be of the usual roumiiMg MhapCi and rather broad than deep. 

— r£j)XT.0B. 
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jecting in acate angles from them ; but when the cast is 
made in such moulds, the mould must be cautiously re- 
moved by piece-meal, or by being carefully broken away 
from off the cast, as the cast is not flexible like the origi- 
nal from which it was moulded. « 

The moulds should be made of different degrees d 
strength, according to the size of the cast intended to 
be made in it : small subjects will not require it to be 
more than about half an inch in thickness ; larger ones will 
require it to be an inch, or if very large, even an inch and 
a half in thickness ; as the large moulds from the si^e of 
their pieces, the weight of the casts, and frequelritly from 
the difficulty of removing them from the models, are more 
liable to accidents ; and where a considerable number of 
casts are intended to be made from one mould, it will 
require particular care that the mould be accurately and 
strongly made, and be as equal in its thickness as may he. 

When the original to be copied in a planter cast is soft 
and pliable, such as the viscera of the body, the process is 
simple and easy, as the original may be extracted from the 
mould, even through an aperture less than itself. 

The first step to be taken is to oil the surface of the 
original, to prevent the plaster from sticking to it, and 
which may be done with olive oil laid on with a soft painter*s 
brush ; but if the part is naturally slippery, this will be un- 
necessary. The original must then be laid upon a smooth 
table, or other flat surface, previously greased or covered 
with a cloth, to prevent the plaster from sticking to it. 
The original must then be surrounded with a ledge or bor- 
der of clay, or glazier's putty, laid at such a distance from 
it as will permit the plaster to rest upon the table, all 
around the subject, for the breadth of about an inch, or so 
much as to give a sufficient strength to the mould; a suf- 
ficient quantity of fluid plaster is then to be poured as uni- 
formly as possible over the whole surface of the subject, 
or be laid upon it, and spread with the hand or a spatula, 
&c. as uniformly as possible, to a proper thickness to form 
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the mould; and wlii<^h thickness mil/ ag afiuresaid, vary 
according to its size. .The whole must then be sujQTered 
to remain till the plaster has ^^ttained its hardness, wheii 
the border of clay or putty is to be removed,, and the mould 
tonied up; the subject or original, may theq be withdrawn 
from the mould, and when the plaster is perfectly dry, 
which may be expedited by artificial heat, the mould 
must be brushed oyer plentifully with boiled linseed oil, 
rendered more drying by the addition of finely levigated 
lidiarge, white vitriol, or sugar of lead. The inside and 
the joints of the mould should be particularly well sup- 
plied with the oil, if it be large the outside need not be 
attended to. Very small moulds are sometimes boiled in 
the oil, which gives a greater hardness to the plaster. 
After the mould is sufiiciently oiled, it is to be set aside 
until perfectly dried. 

For making casts in these moulds, the whole of the 
cavity must be first greased with a mixture of olive oil and 
lard, in equal parts, melted together, and applied with a 
soft painter*s brush ; it must then be filled with fine fluid 
plaster, and the plane of the mould formed by its resting 
upon the surface of the table, must be covered to a suf- 
ficient thickness, with coarse plaster, to form a strong basis^ 
or support, for the cast, should such a basis be requisite. 

The plaster being thus poured into the mould, it must 
be suffered to remain until it has acquired its greatest de- 
gree of hardness ; the mould is then to be removed, the 
effecting of which will be more or less difficult, according 
to the figure of the original subject; if the projecting parts 
of it only formed right, or greater angles with the plane 
of the base, or principal surfaces, the mould may be re- 
moved without breaking it; but if the parts projected in 
lesser angles, and formed curved lines inclining towards 
the general surface or plane, it will be more difiicult, and 
endanger the cast; for in the latter case the mould must 
be broken away in small pieces, by means of a small mal- 
let and chisel. 
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Should any pieces, of ike eaaC be: .broken off; thej may 
be cemented, bj making Hbe two broken svataeibs of eadi 
piece perfectly wet, and appljfing them together, iriA m 
little freflhly mixed plaster inteipoaed); and after it k 
hardened^ the joint nuqr be anbotibened^ by 'paring^ off Urn 
rough plaster, which may hare been pressed out in finogL 
the pieces together. If any small boles should be accid» 
tally made by the chisd, they must-be thorongUy wetted: 
with water, and be flien filled up with a little iresblymixBd 
plaster, and smoothed with a knife. When tte castisdiyi 
it will be fit for colouring, if necessary. 

In making moulds of plaster upon, hard bodies^ if noiie 
of the projecting parts of the original form acute angles 
with the planes from which they rise, the operation is sin- 
pie and easy. The subject being first greased with tk# 
mixture of olive oil and lard, the mixed plaate* -maybe 
poured or laid oyer the whole surface at once» to a prop^ 
thickness; and, when perfectly hardened^ it may be re- 
moved in one entire piece, either by separating or pnllii^ 
it from the pattern with the fingers, or by carefully intfo^ 
ducing the blade of ia knife between the mould and the 
original; the mould must then be dried and oiled with 
boiled linseed oil, as before described, and when dry, will 
be ready for use. If the mould is not a deep concave, the 
fine mixed plaster may be poured mto it^ and spread 
equally thick over the whole surface of it; it being pre- 
mised that the mould, has been carefully greased, by the 
mixture of lard and oil being very thinly spread over it, 
with a small painter's brush ; and which operation must be 
repeated every time a cast is made. 

When the object of experiment, or what the artists call 
the pattern, is of an irregular figure, consisting of projec- 
tions, hollows, curves, and angles^ the work is more eom* 
plicated, in respect to constructing the mould, but not so 
in making, the cast. To form the mould properiy, it will 
be necessary to examine the pattern attentively, and to 
consider in what way to proceed, in order that the mould 
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BiAj^.be composed of as. few parts as possible; that is, by 
ijKafciiig ^yery : pieioe of it oover as moek of the pattern as 
]|ig;> be, a&df.wUhpnt surrouodiog^^uch part%.,of nuiqing 
into.siu^ihollows, as when the pl|i9t^ is hardfiHid* wiU aot 
penoit the piece to^ooms off; or what is tecbm^^y^ termed^ 
reUene .or deliver firom the pattern^, without brealung ; as, 
f<a example, would be the. case, with the headjof the.thigh- 
boiie,^if it were ^entirely, enclosed in a body ef hard plas- 
ten; for the neck^ being of less, diameter/ Hian the head, 
tiie aperture in the plaster, situated round the neck, would 
be too small to deliver; so that no single part of a plaster 
mould should exceed an exact hemisphere, 
' The same difficulty would occur by the plaster running 
into ahollow, the outer orifice of which was, buy where, of 
less diameter than the internal part: so that the mould is to 
be constructed according to the, fi^nre of the pattern. (See 
plate* IX» fig. 5.) So simple a figure- as a round or oval 
body, may be moulded in three parts only ; but to mould 
an o«./«moariff, would probably require ten or twelve pieces ; 
and the joints formed by the junction of. those several 
^eces^ must nm. along tfae^ most. prominent parts of the 
fmttem; a little reflection will be: sufficient to show the 
necessity of following this rule invariably, when the mould 
is c<matructed of two or more parts, for their more conve- 
hient relief^ and the stronger formation of the internal part ; 
forj where the inner surface projects, into any:hollow part 
of the pattern, such projecting, ridge or point bthe most 
liable to accident ; and if dividedby a joint running through 
it^ each part being but half the thickness aud.strengdi it 
otherwise would have been; consequently^ it wiU/bemufih 
•more liable to such accidents. 

The first thing to be observed in making a mould mpon 
afhard and dry surface is^ to havie it smoothly rubbed over 
with the mixture of oil and lard; then^ such hoUows. as 
require; internal pieces, are to be filled up witha jsufficie^t 
quantity of fluid plaster ;.. and whilst: in a soft- state, each 
piece have ^ brass wire loop, fixed in it, as j»hown at 0, in 
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fig. 5. lie plaster should also be a little raised round tiie 
loop in a pyramidal form ; and, when it is hard, the surface 
of it must be pared even with a knife, forming . two or 
three angular gaps or notches in it with the knife, or 
drilling conical holes in it, with the point of the knife, in 
order that it may fix more steadily in the outer part of the 
mould, which is afterwards to be made upon.it; then let 
the outer surface of it be well greased, to prevent the se« 
cond piece from adhering to it. The wire loop, which is 
left projecting, is then to be enclosed in a little glazier*s 
putty, clay, or some such substance, bef<»re the second 
piece is laid on ; this may prevent an accident, from the 
second piece taking hold of the loop, and also preserves a 
hollow place for the cord, . hereafter mentioned, to lie in* 
For the formation of the second or outside pi^e, mix a 
proper quantity of plaster, proportioned to the extent (jt 
surface it is to cover, and the intended thickness of the 
mould; when it is just beginning to thicken, or assumes 
such a consistence as not very freely to run ofi^the surface^ 
begin to spread it over the internal piece or pieces, and 
the pattern, as far as possible, so as not to include more 
than will safely deliver; and, as the plaster becomes more 
tenacious, add more on the pattern, until it is of sufficient 
thickness, keeping the edges smooth and square, like the 
edges of a plank or board; the plaster should be spread 
equally on all parts, and the best instrument for doing this 
is a painter's pallet-knife ; but not so pliable as they are 
usually made. When the outside piece is hardened, the 
edges are to be pared smooth, and neatly squared with a 
small pointed knife; in the edges are also to be formed 
small conical holes with the point of the knife, an inch ot 
more distant from each other, according to the size of the 
piece. These hollows receive the fluid plaster in forming 
the adjoining parts of the mould, and are intended to form 
conical points, fitting the holes, to preserve the parts stea- 
dily in their proper relative situations ; the third piece is 
then to be formed in a manner similar to the second, trst 
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gteasing the edges of the former plentifully with the oil 
dhd lard^ to prevent the parts from adhering together, and 
tiniS the pattern is to be wholly enclosed; and afterwards 
an aperture mtcst be cut in a suitable psurt of the mould, 
for pouring in the plaster ; and small holes are also to be 
bored through the mould, opposite to the wire-loops fixed 
in the inside pieces, through which a cord is to be conv^eyed 
from the loop, to confine such pieces in their proper situa- 
tion during the casting. 

Reference to the Figure. 

In plate IX. fig. 5 represents an imaginary section of 
a mould, to illustrate the forms and uses of internal pieces, 
when the pattern or cast will not otherwise deUver. 

A A A The original or pattern. 

B B B The outer part of the mould. 

c An internal piece, which fills up a deep hollow, run- 
ning in an oblique direction ; on which account, had it not 
been filled by a separate piece, it would, most probably, 
have been broken off in removing the mould; as it will 
only deUver in a direction corresponding with its obliquity. 
In the upper part of this piece is fixed a brass wire loop, 
with its points incurvated, in '^rder to give it a securer 
hold in the plaster; the loop projects above the surface, 
and is surrounded with glazier's putty, or clay, as before 
mentioned, in order to prevent the plaster from taking 
hold of it, in making the outer piece. 

D D 'the upper surface of the internal piece. 

E B Are two lines, which denote a vacant space around 
the wite-loop, and a hole bored through the outside piece, 
for the passage of the cord, which is passed through the 
loop, and brought to the outer surface of the mould, over 
a short piece of stick, and secured by a double knot, F; 
whto, by twisting the cord by meaiis of the stick b^ng 
turned round, the internal piece is drawn close to, and 
properly secured in the external piece, during' the act of 
casting in. the mould ; when the plaster is hardened, and the 

Tech. Rep. Vol. VII. z 
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moidd is to be removed, the cord must be relaxed liyttt' 
twisting it, the knot untied, and the stick removed; tins 
will leave the outer piece at liberty to be removed widi 
facility and afterwards the inner piece. The loop and coid 
aflford a convenient hold to withdraw the piece by. 

o, H, I; are three internal pieces, which are sometimes 
necessary to be formed in this way, when the cavity to be 
filled extends in two opposite. directions, or is of greater 
diameter within than at its entrance ; the two pieces o and 
H, have the wire loops, before described, fixed in them; 
the cords fixed to these, pass through two holes in the 
middle piece, i, obliquely, towards the centre of its upper 
surface, where they meet, and are conveyed together to 
the outside of* the mould, and fhstened with a sti<;k, as 
before described. The piece marked I, answers as a key^ 
piece to the other two ; and which, being first* removed, 
(after the external part,) gives room for the other two to 
be drawn out. 

K K K K K & are small conical holes, and points correi- 
ponding with them, and cast into tiiem, to keep the several 
pieces steadily fixed in their proper situations* 

[To be continued.^ ' ' . 



LXXXVI. — On a simplified atid Improved MsMO^fA-' 

Teghkica, or Artificial Memory. 

• •• 

In the middle of the last century, the Bey. Dr. BMfiiard 
Grey published a second edition of his Memoria Tadknica, 
intended to enable persons to retain a distinct and dbcurafte 
knowledge of chronology^ geography, &o.; and irkh t|qs 
vijBw h^ formed words, the beginnings of wMoh Irere the 
first syllable q^ syllables of the things sought to lift remem- 
bered, and the latter so contrived, as to.give:d)t answ^s- 
Thus, in history^ the deluge happened in the jrear befinre 
Christ, two thousand three hundred and 'forty-eight ; thi# 
was signified by.forming ^ word, thelieg^nntllg of which 
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J}el, or the fir^t sylla]?)e of the wjc^^ J)§lng^^ axMi t^9 
CeffHaiiider vowels or coiL3pDiui,t8.QxpKe£lsiug thQ.dajte^ i 

He> however, b^ a most ^nfort^W€Ue,, qrbitrarjf,. q^ 
whimsical ckoiee qfhisppwds or ^onsonantSy, sp p^^aged 
it, that the yery things, which should, naturallj. have .p?^r 
sented. themselves first at all time3» ^oA. }sn^hout haying to 
seek for them by reeoll^oting his qrbitrqry choice of thepi» 
(and for which no, adeqi^ate reason was giyenbyhiKu) h(9d. 
tio be recollected with difficulty, and the consequence has 
been, that his work is now scarcely at all^]ui9wii;;£Mad it 
is with a view to bring this very useful help to the memory 
again into use, that the. Editor has made a, new and nafurql 
arrangement at the. vowels and consonants; and such, 
that no d^oulty whatever will be at any tiiae found in 
recollecting and applying them in use. 

With a desire, however, of enabling the public tojudge 
for themselves, between Dr. Grey's choice and the Editor's, 
in these particulars, he thinks it proper, in the first place^ 
to lay before them the original selection, and the Doctor'}^ 
reasons, $uch as they are, for making it» He says^ - 

** The first thing to be done is to learn exactly Ihe fql*^ 
lowing series of vowels and consonants, which are to re- 
present the numeral figures, so as to be al^e at pleasure 
to form a technical word, which sh^ stand for any number ; 
or to resolve a word, already formed^ into the numbed: 
which it stands for. 

a e i o n qu qi ei ou y 
12 3 4 5 6 7 8 9 
b. d tf I s p k , n s^ 

*' Here a and b ^tand for 1,. e and d for 2, t and t for 9t 
a«dj|o on. . . .... 

: ** These letters are assigned arHtrarUy to A^ ft^sfeeU, 
ive figures,; and may very easily b^. r^pieiiibpred^ tlw 
first five vow^s in order,.naturaUy represent 1, 2» 3# 4^ fh 
The dipthong au being composed. of a X, and u 6,,staiid4 
for 6; oi. for 7, being composed oC o, 4.w4.f 3; pM.fpir 9» 
being composed of o.4 and u 5. Tbo dip.thoQg i(( will oa* 

z 2 
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sily be recollected for eight, being tbe initials of tke^odl/ 
In like manner for the conMonanU, where theinitiab codd 
conveniently be retained, they are ma^e use of to sig^iify 
the number, as t for three,/ for four, « for six^ and n fof 
nine. The rest were aengned without any particular 
reason, unless ihBi possibly p may be more easily remem^ 
bered for 7, or septem; k for 8, or ixrto; d for 2, or duo, h 
for 1, as being the first consonant, and / for 5, being the 
Roman letter for 50, than any others that could have been 
put in their places. 

** The reasons here given, as trifiing as they are, may 
contribute to make the series more easily remembered;' 
and if there was no reason at all assigned, I believe it will 
be granted, that the representation of nine or ten nume^ 
rical figures by so many letters of the alphabet, ean be no 
great burthen to the memory." 

Here we difier from the rev. author. Instead of nJiM of 
ten Utters only, there will be, including vowels, double 
vowels, or dipthongs, and consonants, more than twice or 
many to be committed to memory, and it surely then must 
be desirable, that no difficulty whatever should exist in 
recollecting them. 

Now we conceive that the following natural arrange* 
ment of vowels, dipthongs, and consonants, will be fully 
adequate to every useful purpose, and be entirely firee 
from the many objections which may be fairly urgfed against 
the above arbitrary arrangement, viz. 
one, two, three, four, five, six, seven, eight, nine, nought 
a e i o u y ee ei ie ou 
^ c d f g h j k I m 

Here the vowels from a to ^ stand for the first six num' 
bers ; and the dipthongs are formed from the vowels in the 
rtoiaining four numbers; thus, ee are the vowels in the 
word seven ; ei those in the word eight, the same with Dr. 
Grrey*s, being indeed those chosen by him; ie, those in 
nine; and ou, in nought, or the cypher so termed. 

The ten first consonants standing in their natural order 
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m the alphabet, complete the series ; and the whole, we 
conceive, will be found fully adequate to every purpose 
required of them. 

We shall afford a few examples of their application, in 
the words of Dr. Grey> (Wt with the characters changed 
of course,) in order to give our readersaaid^ of his meth()d 
of employing them. 

** The series being perfectly learned, let the reader pro- 
ceed to exercise himself in the formation and resolution of 
words,, in this manner. 

10 335 381 1921 1491 1012 536 7967 431 

am deg deih aleh afieh boube udy jiehee fib 

553 680 &c. 

gud heim 
*yAskd, as in numeration of larger sums, it is usual to 

point the figures at their proper periods, of thousands^ 
millions, billions, &c. for the more readily reading of 
them ; as 172,102,795, one hundred and seventy-two mil- 
lions, one hundred and two thousand, seven hundred and 
ninety-five ; so, in forming a word for a number, consist- 
ing of many figures, the syllables may be so convenieatly 
divided, as exactly to answer the end of pointing. Thus, 
in the uistance before us, which is the diameter of the 
orbit of the earth, in English miles: — ^The technical word 
iA J}ioiA\£ir'heec-ame-jieg ; the beginning of the word, 
Dorbfer, standing for the diameter of the orbit of the edrth, 
{Diameter Orbit^R Terra,) imd the remakiing part of it, 
-heeo-ame-jieg, tor the number 172,102^795. 
. ^'N*B. — ^Always remember that the double vowels or 
dipthongs are to be considered but as one letter, or rather 
as representing only oh&fignre, 

•* The reader will observe that the same date or number 
may be signified by different words, according as vowels 
or* consonants are made choice of, to represent the figures, 
.or to begin the words with, a& 

92& deg, or icu ; 154: buf or ago. 

'* This variety gives great room fortAoice, in the for- 
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mation of words, of such temdnatioiis a8> by their nnconh 
monness, are most likely to be remembered, or by any 
accidental relation or allusion they may haye to the thiikg 
sought." 

We have now, we presume, afforded enough iflformatioD 
to our readers to apply this method in practice* The 
work referred to, however, contains many m<ff^ ndea for 
rendering it useful in its application to the varioua hrdhches 
of chronology, history, geography, astronomy, &o« fcc'. for 
which we have not sufficient space in this >rork. .'We 
much fear, however, if it ever could be employed inforfih 
ing words capable of being pronounced with any tolerable 
facility; so that its use must chiefly be confined to memo-* 
randums in writing only. 

We had once thought of employing the double Towels, 
by combining them in twos, in their natural order of place^ 
thus, otf, ei, io, and ou; buthavis preferred tbat here giveti, 
as being easier remembered. 



LXXXVII. — Farther suggestions for the improuemeni 
of Aerial Navigation. By a Corres^pondbnt*' 

Sm, CtfrJe, ApHl lit, 1885. 

t HOPE that aeridl nHvigation will ajpiin engaige thejttteB^ 
tion of the scientific world. Since my last' oommmiicalioii 
on this subject, it was with pleasure that I saw fln article 
signed Septimus; on aerial navigation,' in one 6t the jour* 
nals. It appears to me that many things mity be pr^tited 
to lessen danger. 

The grappling irons or hooks maybe formed on the 
plan of the patent anchor, to increase the- chance of their 
catching. In Mr* Sadler's attempt to des^send, . the Tope 
of the grappling-iron broke firom the sudden jerk; now; if 
the rope were to imroll from a reel^ with a deal of fiSction, 
the sudden jerk might be avoided. It would also be a 
good plan, to have a number of hooks suspended firom the 
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bottom of the car, so that the; might cateh, and prevent 
the car from rebounding. A number of legs, pointed like 
arrows and fixed at the bottom of the car, might sink into 
the ground, and take 9 hold on the descent of a balloon in 
a field. Whep the grappling iron catches below, and 
when the rope is held by a person in the car, as in Mr. 
Sadler's descept) ..the. balloon, driven by the wind, tends 
to describe part of a.fiiiele, of wfaidi the grappling-iron is 
tl^e centre; and consequently, prevents the perpendicular 
descent <xf the car. Th^ rope of the grappling-iron, in 
every case, should be &steQed to different parts of the 
netting by a number of cords, or to the upper part of the 
ropes by which the car is suspended. The mode of 
managing the valve of a balloon is capable of improve- 
ment. The valve-line is liable to be blown by the wind, 
so that the aeronaut cannot manage the valve to his 
liking. If the valve were to open inwards, and to be kept 
shut by a strong spring, the valve-line might then pass 
down through the gasjxi the balloon aird through a tube 
(to the car,) formed lue an inverted syphdn, containing 
mercury, which could prevent the Escape of the gas, when 
tbe aeronaut would pull the line readily. The fatal acci- 
dent that happened to Mr. Harris, was generally attri- 
buted to some mistake in the management of the vdve! 

The mode of woridng by means of cords, QOrs, or wings, 
attached to the sides of a frame, supported by ballpo^os 
from a car suspended n^demea^h. ofgiit to be triek in 
calm Weather. l%e plan of supporting the weight of the 
oars ot wings, by balloons attached to them, might be easily 
put in practice. 

I have here offered a few practical hints for the con- 
dlderation of the aeronaut. In my next communication, I 
shall attempt to prove, that many matters' connected with 
aerial navigation, may yet be improved with great advan- 
ti^. T remain, sir, your obedient servant. 

To T. QihhyEtq, . J. M*S. 
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MISCELLANEOUS. 

LXXXVIII.— Querietf on the New Steel Corn MiUe, 
and on the Manufacture of Indigo. By a Corres* 

PONDENT. 
. SIR, Ulvtrttone, AprU 17, 1885. 

As a reader of the Technical Repository, I beg to be 
favoured with your opinion upon the new Steel Com Milk, 
whether they are likely to answer. I understand that a 
person of the name of Quilliams, a native of this place, 
but now resident in London, has made an improvement 
upon them. 

I should also wish for some account of the manufectme' 
of Indigo. 

Your compliance with the above requests, wHl much' 
oblige, sir, your obedient servant, 

To T. Gill, Etq. R. BRIOGS. 

We presume that our correspondent alludes to the Steel 
Com Mills made in this country, on the plan of one pub*, 
lished in the Transactions of the Society of Arts ; being 
one of thos^ which Buonaparte caused to be constructed 
for the use of his Russian army, and which Sir John Sk^ 
clair purcbase4 iu Paris, and presented to the Society; 
these have vertical circular plates, formed like the usual 
horizontal mill-stones in corn-mills, and toothed like them^ 

These mills are undoubtedly the best steel mills known, 
and a great demand has, in consequence, arisen for them; 
many beiqg made after the original French mill, and others 
with more or less variations from it ; they all, however, 
have the property otcutting the bran and making abrofm 
Jlour ; which, although, perhaps more wholesome for 
household use, is not preferred for the finer purposes t0 
which flour is applied. 

A patent has been taken out for some slight improve- 
ments in the construction of these mills ; whilst others, are 
made, in which some of the provisions for adjusting the 
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fifties, in the French mills, are omitted; and consequtotly, 
the ndlls are afforded at a cheaper rate. Th^y cut or 
griiid fast^ and are very useful mills, particularly ip those 
cases where the utmost produce is desired to be obtained: 
from the com; such as for the use of armies;, back-settlers 
in the newly peopled countries, the labourers in husbandry, 

&C. &Cr 

With respect to the query on the manufacture of In- 
digo« we must postpone what we have U> comnoLunicate 
thereon, to another opportunity. 



On distilling Brandy from Potatoes, making French 

Liqueurs^ biC' 
We have lately been favoured with a communication from 
M. Toennius, of Slonim, in Russian Poland, inconsequence 
of our publishing the Swedish and Danish methods of pro- 
ducing brandy from potatoes'", ikying that he isinpos-< 
session, of ^ process and as^ apparatus for the production^ 
pf brandy from grain or potatoes, by an improved method ; 
that it distils and rectifies at once; the alcoholic product 
l^om the potatoes, &c^ going over pure, and of any given 
degree of strength required, even, to S4** of Cartier's, or 
124" of Mills's hydrometer8,(above40p«r cent, dverproof 
pf Sykes's hydrometer) ; and requires no ' fhrther rectifica-< 
^on whatever, thus saving above twc^thii^ of the ordinary 
expense in fuel. The spirit is whqlei^ome,. and entirely. 
£ree:firom that pernicious empyreumatic oil, with wMebthe 
brandy from grain is more or less tainted. 

He says, the Eng^h 3000 gallon stills, with thehr head's 
ajad worms, commonly weigh about 13Q hundred weight,^ 
and cost about 1500 or 1600/. ; whereas, one constructed 
upon his principle, would only weigh about 60 hundred 
weight, and not cost above 600/. ; producing also twice as 
much spirit or more, in the same time« That it yields, the 
same pure spirit, from first ta last^ of any given strength,, 
l^thout requiring striking ; and requires, comparatively 

♦ See Vol. V. p. 822, 
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speaking, imt one very smaUfire. That in prodticiDg gin, 
aaniseed^ lie. &c. no part of the ihgiiedietits are exposed' 
to thofletion'of thefire; but Ae fluid goes over as gin, 
annteed; &c. at once, fit>m the worm into the recipient 

As to KjueurSf in the sonthof France only could such 
be matched as he males from potato^ spirit ! These are 
sweetened with sugar also prepared from the potato^. 

He also produeei an artificial yeast in such' Abundance, 
as not only to supply the establishment, but also for sale, 
of very superior quality ; and either in the fluid or dry states* 

He also feeds milch-cows with the residuum from die 
distillation, at a gr^at advantage. 

He likewise manufactures an unequalled vinegar, simi- 
lar to the French whiter-wine vinegar, which will preserve 
itSi virtees for years, in any climate. 

Others can only distil from potatoes during the .winter 
months; but he can work both in summer and winter: his 
summer^work, however, must be prepared in winter. 

It is ttrue, there exists at present; in England, a prdbi- 
bition against the employment of stills of other kinds than 
those in genend use ; but it is hoped that this law inay 
8lK>rtly be altered ; as we know that a distilling apparatos, 
possessed of sindlar properties wiA &e above, has already 
beoa introduced intO' this country from the continent^ and 
patented ; but it is not brought into use owing to the op* 
position of the excise. 

. lalosland or .Sootl«ad, however, no stfoh difficulty exists ; 
and potatoes might also be raised there at less expense 
than in fingland ; tihie duties on spirits are also* lower 
iiL'tiiose countries ; so that this apparatus could'Bot fail of 
answciiBg there. 

A4mi>pr€Uitical -Dictionary of Mechanical Science. 
Dr. Alexander Jamieson has undertaken a work under 
the i^ve'title^ to be embellished with many hutidred en- 
gravings^ .on- copper and wood. The first Number will be 
published early in May. 



Rewards ^oied iti tke Soeiety of Arts, tfc. 881 

.'.'*■ 
ttfiWards voted injAe Society for the Encouragemeai of 

Arts, Manufmtvresr and Commerce,, Adelphi, in , the 

preseut Se$sion^ 
To Mr* J. M'Kay, of Picton^ Nova Scotia; for an ap- 
{Muratos for ecadicating theatiunps of trees: the premium 
of the silver Vulcan medals 

To Mr. C. Sockle, Royal-row, Lambeth; for a new 
safety-^ valve, ibr steamrlnnlers; the silver medal and ten 
gnmeas; ; : 

To Mn Wm. Friend, junior, Bari-street, CMon ; for a 
safe look; the silver Vulcan medali or ten guineas. 
. :T6 C«lni Shfdkeqpeare, esqr of Galoutta; for. a wpm 
bridge of tension and suspensioav dtfd gold Vulcae «iedaL 

Tq Mr. William Savage^' o£ Cowiey-stoat, Westmin- 
ster; for :blpck-printing in colours^ ininitaiacm of draw- 
ings; the silver medal, and Muiwi yiibeas. ' 
: To Rd^h Grejdaa,']«i»MS esq. Thome, Yorkshire; for 
wsmfks^ f«fit<moss ; the pveiBimn fiSOxe gold medaL 

To Mr. J. P. Hubbard, Leadenhall^istreet; fora folding 
diair4 - ike silver VuIomi medd. - 

ToMx. James^Cobbiii^ Bttry St< Edmunds^ for i| bonnet 
iiiinitatiodi ofleghbm ;*'fbiirteett^'^^ 
;.*>Td- Mrs.' Syre^tt, Buiy St. Edmunds y for uiotber bonnet 
in imitation of leghorn; 4ra pottbds. 
. -'To Mrs. Venni Hadleigh, Suffolk^ for another; nine 
gwaeafu r Several other premiums and bounties, of lesser 
sums, were also voted for bonnets, to other persons. 
"To Mr. AlfredAinger, Everetttstreet, Brunswick-square; 
for his centeriiqf^ fw large arebesi the^gold Vulcan medal« 
' To Meitars. Cowley and Stakiesy sturgeons, Wtnslow, 
Bucks ; for raising seed of the American grass, used for 
making fine platt; the premium of the silver medal, and 
twenty guineas. 

To Mr. J. Cow, Royal Dock Yard, Woolwich; for 
fitting up a ships' launch, for carrying out and taking up 
anchors, and for landing heavy guns; the gold Vulcan 
medal. 
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To Mr. William Salisbury, Brompton; for his commu- 
nication on the material employed in Tuscany* for mi^n^ 
Leghorn bonnets ; the silver Ceres medal. 

To Mr. F. Cluley, SheflSeld; for his improved Kthetemy 
forceps ; the gold Vulcan medal. 

To Mr. R. Jones* little Chelsea ; tat cloth made of tha 
New Zealand flax; the silver. Ceres medaU and ^^^ 
guineas. 

To Mr. J. Roberts, St. Helens, Lanoaahire ; for an sp: 
paratus to enable a person to breathe in thick smoke;' thit 
silver medal> and fifty g^uineasi ' ^ 

To Mr. Le Cadre, of the island of Trinidad; for raising 
and importing doves from thence; the prraiiAiiia of. the 
gold medal, or fifty guineas. 

To Mr. JjLenry B^ssett, Norfolk-street, Strand;, tiie 
premium of the small gold medallion^ for an original deaiga 
for a church in Doric archi^ture. . 

To. Mr. J. Burgess .Watson^ Surbiton Hill House, 
Kingston, Surrey ; th^ premium of the small gold medaU 
lion; for a similar subject. 

To Miss Elizabeth Ainslie, Kentish Tpwn; fbrim^oc^ 
ginal painting m oU, of still life; jdiie gdld Lds medal.. 

To Mr. Evan Williams, Charlott9-sl3teet,.Bloomsbui7; 
for an original painting in oil, of an historical subject; the 
premium of the large gpld medal. 

To Mr. Raphael Clint, RoU's-buildings^ Fetter4ane, 
gem engraver; for an original intaglio of a head; ihegold 

Isis medal. 

To Mr. J. R. Alcock, New BurUngton-ateet,. for an 
anatomical model in wa^; the gold Isis medal. 

To Miss A. Miller, Dorset-street, Dublin; the gold Isis 
medal, for carvings in ivory. ... 

[To'be cotUinutd,'] 
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which hatiepasse^ the Great Seal since March 22, 1825. 

To Robert Hicks, of Conduit-street, in the county of 
M iddiesex, surgeon ; for an improved Bath. Dated March 
2^9 1826.*— To be specified in six months. 

To. Francis Ronalds, of Croydon, in the county of 
Siirrejr, esq.; for a new Tracing Apparatus, to facilitate 
the drawing from nature. Dated March 28, 1825. — In 
twa months. 

To Richard Witty, of the town of Kingston upon Hull, 
in the county of the same town; and of Sculcoates, in the 
(x>nnty of York, civil engineer; for an improvement in the 
method of Lighting by Gas, by reducing the expense 
ihereiof. Dated March 25, 1825. — ^In six months. 

To John Martin Hanchett, of Crescent-place, Black-^ 
fiiars, m the city of London; and Joseph Delvalle, of 
Whitecross-street, in the parish of St. Luke, in the county 
of Middlesex, esqrs. ; who, in consequence of a communi-' 
cation made to fhem by a certain foreigner residing abroad; 
are in possessbn of an improvement or improvements in 
Locnns, for making cloths, silks, and difierent kinds of 
woollen stuffs, of various breadths. Dated March 25^ 
1825.— «In six months. 

Tc) Joseph MantQU, of Hanover-^square, in the parish of 
Saint George, Hanover-square, in the county of Middle- 
sex, gunmaker ; for a certain improvement in Shot. Dated 
March 25, 1825.-~^In six months. 

To John Gotlieb Ulrich, of Rucklersbury, Cheapside^ 
in the city of London, chronometer maker; for certain 
improvements on Chronometers. Dated March 25, 1825. 
—In six months. 

To Aaron Jennins, and John Betteridge, both of Bir- 
mingham, in the county of Warwick, manufacturers and 
japanners^ in ordinary to his Majesty ; for certain improve-^ 
ihents in the method or methods of preparmg and working 
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Pearl-Shell into various fonns and devices, for tlie purpose 
of applying it to ornamental nses in the manii£M|tinre of 
Japan Ware, and of other wares and articles, to which]]the 
same can be applied* Dated March 29, 1825. — ^In six 
hionths. , . . 

To Richard Roberts, of Manchester, in.-lhe. oonntyiof 
Lancaster, civil engineer; &r certain improvements. oCia, 
or api^cable to the Mnle, Billy, Jenny, Stretehing!^Frame, 
or any- other machine or machines, hewev)er designated er 
named, used in spinning cotton, wool, or other fiUbnnu siih- 
stances ; and in which, either the spindles recede ftom 
and approach tibe rollers or othet d,elivel;ecs o£ tlieiBiid 
fibrous substances; or in which such rollers or deliverers 
recede from and.iq[>proach the spindles^ . Dated March 
29, 1825. — In six months. 

To James Hanmer Baker, of the^ islandfpf Antigua, birt 
now resting in St. Martin's-lane, in tho'^onnty. of HHi" 
dlesex, gentleman; for certain improvementa-in.lfae arte 
of Dyeing and Calico-printing, by the use, and ^^^U^Kti^pi 
of a certain vegetable material,.,. Or c^e^rtfiui yegetldbld.ma* 
teriajs. Dated March 29, 18^*^ — Jn sixt.9i«ith8. . ■ ^ ... 

To Maurice de- Jougb,. ia[..WahiDgtfm§ i<k»tto9-8piitn^; 
for an improvement orimprovem^ts ini Spif^^g.Mft* 
chines and preparation machines, generally ipalledr maiesy 
jennies, slubbers, and any other maQbinetprWhicli hiB in* 
venti(>n may bis applied; and whereby* i9iick;bt^ttr,.hi- 
thertd done by hand, is performed, by maebiwefy* . Dated 
Blarch 29^ 1825.— In six months.- : . > ; . 

To Edward Sheppard, Qf..Uley«. in^ the touatf 0t S\9^ 
eester, clothier; and Alfred «Flint, of . the same ^rpdat^* 
engineer; fpr their seriesi of improvements )in mlicbinery, 
for raiisihg the Wool or Pile, on woollen or other e}othl« 
by points, by which the process is much facilitated, and a 
great saving efiected; and part of which improvements is 
also applicable to brushing, smoothing, and dressing- sudi 
cloths. Dated March 29, 1825; — ^In two monthsw 

To Thomas -Parkin, of Baches-row, City-road, in the 
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^ottiy^ of Middleis^Xy p[i0rchaat ; for.a mpde )of Faviqg jtpi 
a GlArtain manner^ pait3i of public jroads, iFl|^r0bgrtbe draft 

' #r iraggons, carts, coaches, and ather «arnageSi is.iacili- 
.lated. Dated March 29, 1835.— Inisixmoiia^^ 

To Attdolpbe Cabanel, of Meliqa-place,, Wedtviiiistet- 
road, Lambetliv^ in the: county of &iur9}!i engineer; fi[)r 

. certain improvements on Enginelot.Maohin^ for rais- 
ing water ; part of #htch machinery is. appUoable to other 
nsefid pi^urposies. Dated- Mat^h 30; 1^5. — ^In six months. 
To John HeatbcOali^ of Tiverton^ in the county of De- 
von, lace manufacturer; fdr certain new. or improyed me- 
thods of Figuring or 'Ornamenting various descriptions or 
kinds of goods manu&ctured from silk, cotton, flax, or 
other thread of y&fn. Dated March 31, 1825^ — ^In six 
months. 

To Jacob Jedder Fisher, of Baling, in . the county of 
Middlesex, esq. ; for a new application of Railways, and 

' the macMnery to be emplioyed thereon. Dated April 2, 

' 1825.— <In ^ months. 

To Sipeon Broadmea4ow, of Abergavenny, in the 

. county €^ Monmouth,. civil epgineer; fbr an apparatus fi>r 
exhausting, condensing, or propelling Air, Smoke, Gas, 4)r 
other aeriform prodircts. , Dated April it, 1825.-^-Jn six 

. montibs* 

. To WiUjtam Tuni^r* of Winslow, in the county of Ches^ 
ier, saddler; being ^ne <^ the people called quakera; and 
William Mosed^e,' of Park-i^treet, 6rosvenorHM|uare> in 
the county of Middlesex, coachmaker ; for an improvement 
on Collars for draught horses. Dated April 2, 1826. — 
In two months. 

To Robert William Brandling, of Low QosfiMh, near 
Newcastle-upon-Tyne, esq. ; for certain improvements in 
the construction of Rail Roads, and in the construction of 
Carriages to be employed thereon, and elsewhere. Dated 
April 12, 1825. — In six months. 

To William Shalders, of the city of Norwich, leather 
cutter ; for a gravitating expressing Fountain, for raising 
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and conveying water, or any other fluid, for any purpose. 
Dated April 12, 1825.— In two months. 

To William Gillman, of White Chapel Road, in the 
county of Middlesex, engineer ; . and James William Sow- 
erby, of Birchin-lane, in the city of Lond<ni, merchant ; 
for certain improyements in genevatiiig Steam; and on 
Engines to he worked by steam, or .other elastic 'fluids. 
Dated April 13, 1825. — In six months* 

To Thomas Sunderland, of Grooms Hill Cottage, Black- 
heath, in the county of Kent, esq. ; for a new combination 
of Fuel. Dated April 20, 1825.^^In six months. 

To Charles Ogilvy, of Verulam-buildings, Gray's Inn, 
in the county of Middlesex, esq. ; for an improved appara- 
tus, for storing Gas. Dated April 20, 1825. — la six 
months. 

To John Broomfield, of Islington, near Birmingham, in 
the county of Warwick, engineer ; and Joseph Luckcock, 
of Edgbaston, near Birmingham aforesaid, gentleman ; for 
certain improyements in the Machinery or Apparatus for 
propelling Vessels ; which improvements are also applica- 
ble to other useful purposes. Dated April 20, 18^. — In 
six months. 

To Samuel Wellman Wright, of Wellclose-square, in 
the county of Middlesex, engineer ; for certain improve- 
ments on Machinery or Apparatus for Washing, Cleansing, 
or Bleaching of Linens, Cottons, and other fabrics, goods, 
or fibrous substances. Dated April 20, 1825. — In six 
months. 
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liXXXIX. — On the Art of Assaying Grold and Silver. 

[Concluded from page 281.] 

The nitric acid is also of singular service in the trial of 
touching, and is used to ascertain absolutely the quantity 
of gold, whether the alloy be cop][>er or silver, or any me* 
tal except platina. This is in fact performing in the rough 
way a kind of parting. When the streak on the stone has 
been examined by the eye, a drop of aqua-fortis is let 
fall^ and gently spread over it. In eight or ten seconds it 
is washed off, and the effect observed. If the streak pre- 
serves its golden brilliance unalt^ed, the metal is judged 
to be of a certain degree of fineness; if it looks red, djuli, 
and coppery, it is less fine; if the streak is almost entirely 
effaced, the metal contains very little gold; aq^ thus, by 
that experience, which no description can teach*, and no- 
thing but actual practice can give, a good assayer will 
form a very tolerable judgment of the value of his sample* 
But it is found in touching, that pure nitrous acid, of 
whatever strength, will not act in any very decided manner 
upon the alloy of copper and gold, when this latter metal 
is as much as two-thirds of the massf , and hence this pro-f 
cess is chiefly in use in the lower mixtures. But if a small 
portion of muriatic acid is added to the nitrous, the activity 
of the menstruum is so much increased, that any mixtu^ 
below three^fourths will be acted on, and consequently the 
power of this operation much extended. 6gl4: therefore 

* Vauqueliiii Mantff/ /'JStf a^«ffr. 

Tech. Rep. Vol- VII. ▲ a 
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protects the alloy from the acid to a very great degree, 
and this is similar to what is found in parting, as the gold 
must not be more than a fourth, or at most a third of the 
mass, to allow of the separation of its alloy. The best 
acid, for touching, is recommended by Vauquelin to be 
98 parts of nitric acid, of 13.4 specific jprayity ; 2 parts of 
muriatic acid of 11,73 specific gravity; and 25 parts of 
water. This nitro-muriatic acid, it may be observed, does 
not act sensibly on the gold of the streak on the touch- 
stone, the application being so short, without heat ; and 
especially the muriatic ingredient being in such small pro- 
portion. Touching is particufetrly of use in judging of the 
value of very small samples of gold, wrought trinkets, and 
-sXkCk pieces as cannot spare as much as six or eight grains 
fo£ an assay. As it only gives^ the fineness of the- snrfeee 
which is €ibraded, caution is necessary where plated metri 
is suspected) or where the surface is artificially made* finer 

than the inner part 

* . • . • • • 

Of PfBLriing. 

The button of gold and silver lefl after cupeliation, 
having been laminated and rolled into a spiral, in the way 
above mentioned^ is called Or comet; it is dien pat into a 
glass mattrass, of a pear-form, faik&A 9i parting glasSy and 
about twice or thrice its weight^ pure nitric acid, mode- 
ftately diluted (M. Vauquelin reoonuaendi^ 1.25 qieeifie 
gravity) is poured on it, the glass is set on a sand bam, or 
over charcoal, to boil, the moudi being slightly covered to 
keep otilt the dust. When warm^ the acid, soon begins to 
act upon the silver, and dissolves it with the usual evolu- 
tion of nitrous^ fumes. As kmg ai» the acid eonturaes to 
act, the comet is studded all over with minute bubbles ^ 
when these discontinue, or unite int<» a few large ones, it 
IS a siga that the acid has ceased to ek^l. Abofut fifteen of 
twenty minutes 'from the time the acid boils/ is required 
fcft tlas process. This cornet iti now corroded throughout, 
having lost by the solution all the silver, which was from 
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two-thirds to three-fomrths of i^ substance : l^e gold xfd* 
tains tha sai^Q coiled forai^ but i^ yery slender and brittle. 
It is of importfince that it should wt be broken^ as it tends 
much to the accuracy of the bu^ine^iSy to have all the gold 
ia one piece, and not in fragments, and this is the phief 
reason why no npri^ silver th^n is absolutely necessary, i§ 
added before cupellation ; for itispbvipu^ that the If^ th^ 
proportion of gold in the cornet,, the more likely it will b^ 
to fall to pieces on the slightest agitation. The hot aqi^ 
solution of silver is then poured off with gre^t care, aii4 
fresh acid, rather stronger, is added, to clear away all re- 
mains of the silver, and boiled as before, but only for five 
,or sixL minutes. It is then decanted and added to the'for- 
mer solution, and the parting glass is filled with hot dis- 
tilled water, to wash off all remains of the solution. Thi^s 
is doc^nted off, and at the s^me time the comet,- now 
brown, spongy, and unmetallic in appearance, is gojt oat 
by the following little manual dexterity. A $m^U cruoiblp 
is inverted over the top of the parting glas9, whilst full of 
water; the latter is then rapidly inverted upon the cruci- 
ble, and the comet falls softly through the water, down the 
neck of the glass, into the crucible, where it is gently de^ 
posited, and the water carefully decanted off. The crudh 
.ble is then dried and heated under a muffle, to redness, by 
which the comet shrinks extremely in every <liraetion, 
becomes firm, regains its metallic lustre, and when fuUy 
red-hot and cooled, it appears a small ccnmetof pur!Qgald, 
with all the beautiful lustre, softness, and flexibility of 
this noble metal. This is then most a^urately weighed, 
and the process i3 finished. 

The final weight of the gold comet, indicates the abso- 
lute quantity of this metal in the assayed sa^iple: the 
difference between the weight of the button .^fter cupella-. 
tion, (deducting the silver added) and the fir^t ^^ple^ ^ 
the weight of the copper, or other hose n^ejbal in the goM, 
and the difference .between the gold corpet, t9g^thef mlJi 

A A 2 
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the silver added, and the batton after capellation, is 
the quantity of silver alloyed with the original gold. 

The solution of silver left after parting is nsnaUy reco- 
vered by immersing in it, when collected in quantity, some 
bright copper plates, which precipitate the silver in its 
metallic form. It may also be recovered by a solution.of 
common salt, which converts the silver into a luna cornea, 
of which, when washed and fully dried, at a heat below 
redness, 100 parts indicate 75 of silver. The accuracy of 
the assay may be partly verified by this method. 

Assay Weights. 

A peculiar set of weights have been used by diflferent 
nations in the assaying of gold and silver, which require 
to be explained. The real quantity taken for an assay, 19 
always very small; in this country, generally, from 18 to 
36 troy grains, for silver ; and from 6 to 12 grains, for 
gold. This is the integer, and whatever be its real weight, 
it is denominated in England, the assay pound. This 
imaginary pound is then sub-divided into aliquot parts, 
but differing according to the metal. The silver assay 
pound is sub-divided, as the real troy pound, into twelve 
ounces ; each ounce into twenty pennyweights ; and, for 
assaying, these again into halves. So that there are four 
hundred and eighty different reports for silver, (this being 
the number of half-penny- weights in the pound) and there- 
fore each nominal half dwt. weighs l-20th of a troy grain, 
when the entire assay pound is twenty-four grains. 

The report is made according to the proportion of fine 
metal; thus, the standard silver of the realm is reported 
by the assayers to be 11 oz. 2 dwis.fine ; meaning thereby, 
that the remainder of the pound is composed of 18 dwts. 
of alloy or copper ; or, in other terms, that there are 37 
parts of silver to 3 of copper. The gold asssay pound is 
sub-divided into 24 carats, and each carat into 4 assay 
gndftsy atid each grain into quarters ; so that there are 
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oaly 384 separate reports for gold. The standard for gold 
coin is 22 carats fine ; and, of course, 2 carats alloy. 
When the gold assay pound or integer is only 6 grains, 
the quarter assay grain only weighs l-64th of a troy grain. 
This will give an idea how accurate must be the scales 
used for such delicate operations. 

Assayers also make their report upon gold and silver, as 
being better or worse than the established standard. Thus 
gold of 20 carats, would be reported as worse 2 carats, 
being that proportion less than the standard of 22 carats. 
We may just observe, that the standard for silver of II oz. 
2 dwts. fine, which long has been, and is now established, 
was interrupted from March 25, 1697, to June 1, 1720; 
during which interval, it was raised to 10 oz, 10 dwts. 
fine, and is called new sterling*. It is distinguished by 
the stamp of a Brittannia ; whilst the old sterling, also re- 
sumed since 1770, has the stamp of a lion rampant. When 
a mixture of gold and silver is the subject of enquiry, if 
the quantity of gold exceeds that of silver, it is called 
gold parting: if the contrary, silver parting ; and the re- 
turn is made accordingly, but with this distinction :— in 
silver parting, the report is first made on all the fine metal 
collectively, as if for silver alone; so if 10 oz. of fine 
metal be found, the assayer reports worse 1 oz. 2 dwts. 
that is 1 oz. 2 dwts. lower than the standard of silver. 

• 

When the assay pound is sub-divided, as for silver, in 
the same manner as the troy pound, it is obvious that all 
the lower denominations bear the same relation to each 
other; which is some little advantage in transferring the 
assay reports to real mixtures for use. On the contrary, 
the carat sub-division for gold is confined to assaying, but 

its fractions being aliquot parts of the troy pound, the cal- 
culation for real use is very easy, as the troy pound contains 
5760 grs. the carat corresponds with 240 grs. or 10 dwts. ; 
the assay grain, or fourth of a carat, with 60 troy grains ; 
and the assay quarter grain, with 15 troy grains. To which 

* London Goldsmith't Repoiitory. 
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teport, when the assayer has separated the gold (4 oz. for 
example), he adds 4 oz. jjold in a lb. troy^ Whereas, in 
gold parting, he takes two equal assay pieces, treats one 
as a silver assay, and the other as a gold assay, to find the 
absolute quantity of each metal; afterwhich, the report is 
first made on the gold separately. Thus, if he finds 4 os^ 
of gold, and 3 oz. of silver, he reports worse 14 carats (2 
carats being equivalent to an assay ounce; and conse- 
quently, the 4 oz. of gold equal to 8 carats, which, sub- 
stracted from 22 carats, the gold standard, leaves 14), to 
which report he adds/iM silver 8 oz. But when the anxed 
metal contains more than half alloy, it is called metal for 
gold and silver; and the absolute quantity of each re^ 
ported separately. 

The assay pound, or integer, is divided in a different 
manner in several parts of Europe. In France, before 
tihe late alteration of weights, the gold assay was divided 
into 24 carats, and the carats sub-divided into 32 parts, 
liiaking an ultimate division of 768 parts. The silver assay 
pound was divided into 12 deniers, atid the denier bito 24 
grains, making 288 grains in the pound. 

The Cologne assay weights, used in most parts of €re^ 
many, are the following:— For goldj the integer, here 
caUed a mark, is divided into 24 carats, and each carat 
into 12 grains, making 288 ultimate divisions. For silver, 
the mark is divide into 16 loths, and the loth into 18 
grains, also making 288 sub-divisions. 

The Chinese use the decimal division for gold as well 

as silver. The integer contains 100 touches, and the 

simple use of the touch-stone will enable the expertest 

. dealers to ascertain with much accuracy, to the half touch, 

or 200th of the integer. 

The French have, of late years, adopted the decimal 
method, oonsistently with their general system of dectdial 
numeration. The integer for assaying (both gold and sil- 
ver) is the gramme, equivalent to about 15 and a half troy 
grains; and the assay subdivisions are the same as those 
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established for the gramme; being tenths, hundredths, sudd 
thousandths. 

It remains to giVe the proportions of lead, to the esti- 
mated 'alloy of fine metal, necessary to be added fpr 
cupellation. The most authentic . documents for this pur- 
pose, are, probably, the very careful experiments of Messrs. 
Tillet, Heliot, and Macquer, which were the basis of a 
regulation subsequently adopted by an edict of the late 
French government. 

Copper, the usual alloy of the fine n^etals, when taken 
singly, is found to require from ten to fourteen times its 
Vei^t of lead, for .complete scorifidjation on the. cupel. 
Now, all admixtures of fine metsd tend to protect the cop- 
per from the action of the litharge ; ^nd the more obsti- 
nately, the greater the proportion of fine metal. So that 
copper with three times its weight of silver, (or .9 oz. fine) 
requires 40 times as much lead as copper; with 11 parts 
of silver, requires 72 of lead; and the like in an increasing 
ratio. The following is the table of the proportions of 
lead required to different alloys of copper, of which a few 
points are founded on the above-mentioned experiments, 
and the rest filled up according to the estimated ratio of 
increase, (being multiples of the a3say integer,, 24, in 
arithmetical progression.) In the three first columusu is 
shown the absolute increase of the quantity of lead, in 
alloys of decreasing fineness; ^ the three last columns 
will be seen the gradual diminution of the protecting 
power of fine metal against scorification, in proportion to 
the increase of alloy, shown by the decreasitig quantity of 
lead required for the same weight of copper, under diffe- 
rent mixtures. 

TABhK 

Silver. Copper. Lead, of increase. Copper. Silver. Lead. 

23 with 1 requires 96 (== 4 x 24) & hence 1 with 23 requires 96 
22 - 2 - * 144(fc= 6x24) - - 1 - 11 - - 72 
20 - 4 - - 192(= 8x24) - - 1 - 5 - - 48 
18 - 6 - -240 (=10x24) - - 1 - 3 - - 40 
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. 288 (a. 12x24) - - 

- 336 («« 14x24) - - 

- 384 (» 16x24) - - 

- 432 (» 18x24) - ' 
. 480 (» 20x24) - - 

- 528(^22x24) - - 
. 576 (==24x24) - - 
• 624 (^26x24) - - 

It should be remarked, however, that manj assayers of 
good aathority, use proportions of lead, to alloy, consider- 
ably different from the above table; and the whole of the 
numbers here given, may be considered as rather high, in 
regard to the quantity of lead. 

The German assayers observe the following rules'^. 
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Silver. 
30 - 
15 - 

7 - 

4 

3 - 

1 

1.3d 

l-15th 



requires 



Lead. 
128 

96 

64 

56 

40 

30 

20 

17 



The proportions of lead required for gold assaying, are 
nearly the same as for silver. 



^C.—^Ohservations on making Moulds and Casts in 
Plaster of Paris, as also in Wax. 

WITH FIGURES. 
[Continued from page 322.] 

In Plate X. fig« 1 represents a longitudinal section of a 
mould of a diseased femur, to show the maimer in which 
the different parts are joined. 

A A The diseased yemter of an irregular figute. 



Gren. 8ytt. Handb, 
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B' B B B B B Are the several outside pieces of the mould, 
which inclose the bone. 

c G Are two inside pieces, to fill up those hollow parts» 
which would otherwise prevent the mould from coming off 
from the bone without breaking; they are connected to 
the outside pieces of the mould by the loops and strings, in 
the manner which has been already described in page 321. 

D D D D D D The several transverse joints of the mould, 
so formed as to permit every piece to separate easily from 
the bone, and also from the cast of it, to be afterwards 
formed in the mould. Those joints are to be made upon 
the most prominent part^ of the original or pattern. The 
break, or angle, shown in the middle of each joint, repre- 
sents the conical holes and points, to keep the several 
pieces of the mould steadily fixed to each other, and as 
described in page 320. 

£ A circular conical aperture, where the fluid plaster is 
to be poured into the mould at; this lis always to be formed 
in one of the joinings, so that the projecting piece of plas- 
ter in the aperture, may deliver from the mould without 
breaking; and it should be made opposite to some plain 
projecting part of the original, which may be easily 
smoothed over with a knife, when the superfluous piece 
is removed from the cast. 

Figs. 2, 3, and 4, represent the mould of a spheroidal 
body, made in three equal parts, so as to be certain of 
delivering the cast without difficulty or hazard of breaking, 
when tfie pattern or original is to be completely enclosed, 
in order][to copy every part of it. 

AAA The internal concave surfaces of the mould, 
which were in inunediate contact with the pattern, in the 
formation of the mould; and received an exact impression 
from its surface, whilst the plaster was in its fluid state. 

B B B In fig. 2, are three conical holes, bored in one 
edge of the first formed piece, after previously shaping it 
into form, with^the point of a knife ; these holes, after 
they have been well greased, will be filled with the fluid 
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plaster, in formiDg the second piece, fig. 3, and which, 
when hardened, will become the conical projecting points 
marked c c c. These points are intended, by entenn^ 
their correspondent holes in fig. 2, to keep the edges of 
the mould steadily fixed to each other. In like manner 
the holes D D D D, in fig. 3, receive Hie points marked 
EBB £, in fig. 4; and also those marked p i? F in fig. 2, re- 
ceive the points G C g in fig. 4, for the saime purpose. When 
the three parts of the mould are properly joined, they en- 
close a complete spheroidal cavity within them. At the 
tipper end of each portion of the mould is made a conical 
circular gap. III, which, when the parts are joined toge- 
ther, form an aperture, expanded towards the outer sur- 
face of the mould; through this aperture, the fluid plaster 
is to be poured in, in order to make the cast; but before 
this is attempted, the mould must be coated with drying 
oil, and the interior of it be well greased ; and the several 
parts of the mould must also be secured and bound to- 
gether with a cord passed around them, lodged in grooves 
made across the middle of the exterior of each piece, to 
prevent it from slipping, and firmly tied in a proper knot ; 
without which precaution, they would be liable to sepa- 
rate, and suffer the plaster to escape. 

It is evident, that a mould to cast a spherical body in, 
may be formed in a similar manner to this. 

Another mode of forming moulds in three parti^, for 
casting similar bodies in, may be seen in fig. 5. A Is the 
cylindrical basis of the mould, and B c the other two parts 
of it, opening across into halves. The conical hole for 
pouring in the fluid plaster, is shown in the centre of the 
top of the mould. Conical holes similar to ihose in figs. 
2, 3, and 4, are made around the flat face Df.the basis A, 
with the point of a knife, into which the fluid plaster after- 
wards enters, forming conical projecting points, as above 
described. One third part of the body to be moulded is 
received into the basis, whilst the plaster it is formed of is 
in aisoft state ; and, when it is become hard, stnother third 
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part may be moulded, by laying the flmd plaster upon it> 
aDd the half of the basis ; and when it has likewise become 
hard, it may be separated from the basis, and the body to 
be moulded, its ed^e be pared even, and other conical 
holes made in it with the knife, as in the basis ; it must 
then be replaced, and the last third portion of the mould 
may then be made, by covering the otherhalf of the bajis, 
and the remaining third of the body to be moulded with the 
* fluid plaster. When this last part is likewise become hard, 
the outside of the mould may be pared into shape; a co- 
nical hole be made in its top, to pour in the plaster at; 
and a shoulder or depression be made around the two 
upper porti'ons of it, to receive a cord or packthread. One 
end of which has been formed into a loop, and the other 
end being passed through the loop, it is drawn tight to 
bind the two upper parts together ; the string is passed 
underneath the lower part of the mould, notches or gaps 
being made on each side to receive it, and prevent it from 
slipping; it is then passed through ihe looped cord above, 
between it and the mould ; and is then secured by again 
passing it either underneath the inould, or around ihe two 
upper parts of it, and forming a slip-knot. The Editor 
ban a mould of this latter description, which has been made 
from a walnut, and serves to make plastet casts in, accu- 
rately resembling the original fruit, with great conve- 
nience. This mould has been oiled; but, should it be 
intended to cast wax in, to form aijificial fruit, it must not 
be oiled; but, after having become hard, previously be 
laid in water till the water soaks through the plaster^ and 
merely moistens the inside of the mould, not ipets ii; the 
melted wax is then to be poured in, and caused to spread 
all over the inside of the mould by inclining it, and 
the remainder be poured out whilst fluid. In this way the 
thin hollow representation of fruit in wax as well ^s of 
other subjects are formed. It is evident that the plaster 
mould must not be covered with the water, but merely 
laid in a shallow vessel ccmtainiDg it, till, as before said. 
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the water soaks throagh it, and coats the inside of the 
mould with moisture. 



XCI. — An Acctmnt of the Steam- Engines now em- 
ployed at Glasgow, and in its neighbourhood. By Mr.' 
Jambs Clbland, Superintendant of Public Works 
for that city, Member of its Chamber of Commerce, 

Wk gladly embrace this opportunity of giving additional 
currency to the following highly interesting account of the 
very numerous applications of that most important ma- 
chine> the Steam-Engine, in Glasgow and its vicinity. 

** The first Steam-Engine erected in Glasgow^ for spin- 
ning cotton, was put up in January, 1792, in Messrs Wil- 
liam Scott and Co.'s (afterwards Tod and Stevenson's) 
Cotton Mill, near Springfield, nearly opposite what is now 
the Steam Boat Quay. This was seven years after 
Messrs. Boulton and Watt put up their first Steam-En- 
gine for spinning cotton, in Messrs. Robinson's Mill^ at 
Papplewick. 

Number of Steam Engines in the City of Glasgow and its 

Suburbs, in April, 1825. 

Horse Power 
Manufactaren* Names. of Engine. How employed. 

Glasgow Water Works, 5 engines, 1 of ^ ' 

70, 2 of SO, 1 of 20, and Ipf 10 horse > 160 - Raising Water. 

power, ' " ' ? 

Robert Thomson and Son, 3 engines. 1 f no o • • n .. 

J. Bartholomew and Co. 2 engines, I of I na c • • j -m- • 

60 and 1 of 12, - - J 72 - Spinmng and Wearing. 

John Monteith, 3 engines, 1 of 32, 1 of ) .. o « • j -or t 

25, and 1 of 14, - - [ '^ ' Spinmng and WeaTing. 

Claud Girdwood and Co. 2 engines, 1 of I 61 - Engine and Machine Making, 
36, and 1 of 25, - - j Founding and WeaTing. 

* From hn new work, " An Historical Account of the Steam Engine, and 
its application in propelling Vessels, &q. p. 68. Glasgow, 182&«** 
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David Todd, :2 engines, 1 of S5, and 1 of > g| 

16, - - - - ) 

Macleroy, Hamilton, & Co. - 50 

John Miller, ... 48 
James Corbet & Co. 2 engines, 1 of 32, ) j^ 

and 1 of 14, - - - ) 

Henry Houldsworth, - - 45 

Lancefield Spinning Company - 45 
William Aula, 2 engines, 1 of ?4, and 1 > mm 

of 20, - - - I** 

Henry Monteith & Co. 2 engines, 1 of> ^o 

32, and 1 of 10, - - f^ 

James Dunlop, - - 42 

Thomas Hervey, . - 40 
Charles Todd, 2 engines, 1 of 20, and 1 ) og 

of 18, - - . - } 

Muir, Brown, and Co. 3 engines, 1 of i 38 

20, 1 of 10, and 1 of 8, - f 

Anderson & Co. • - .36 

Mile-end Spinning Company, - .36 

William Hussey, - - - 36 

Thomas Lancaster - • - 36 

James Crombie, 3 engines, 1 of 14, 1 of ) q|, 

12, and 1 of 10. - - f^ 

John Wilson, - - - 32 

Finlay, Connal, & Co. - ~ - 32 

Couper, Maitland, & Co. . .32 

Bogle & Ferguson, - - • • 32 

Colin Gillespie, 2 engines 16 each - 32 

James Oswald & Co. - - - 30 

Charles Tennent and Co. - - 30 
George Buchanan & Sons, 2 engines, 1 > qa 

of 16, and 1 of 14, - j ^" 

William Ewing, - - - 28 

James McDonald • - - 25 

Dugald M'Phail, - - - 25 

James Edington, - - - 25 

George Forster, - - - 25 
William Clark, 2 engines, 12 each, - 24 

Reid & Whiteman, - - - 24 

Moses M'CuUoch & Co. - - 24 

George Aitken, - - - 20 

John Clark & Co. - - - 20 

William Perry, - - - 20 

Thomas Edington, - - - 20 

John Glass, - - - - 20 

William Sim, . - - - 20 

Douglas Wardrop, - - - 20 
M'Lellan & Turner, - ... 20 

John M^Ausland, - - - 20 

Angus Shaw, - - -20 

Black & Co. - - - - 20 

Andrew Smith . - - 20 

James M. Graham - . - 20 

John Black & Co. - - - 20 

R. F. & J. Alexander - - 18 

Wardrop and Henrey, - - 16 

Andrew Campbell, - - - 16 



- Spinning Cotton. 

- Spinning and Wearing. 

- Spinning and Wearing. 

. Spinning and Wearing. 

. Spinning Cotton. 

- Spinning and Wearing. 

• Wearing and Snuff*making.. 

- Printing and Discharging.^ 

- Spinning Cotton. 
. Distilling. 

- Wearing. 

- Bleaching, Dyeing, and Dis- 
charging. 

- Lamp Black Making, and 

Grinding. 

- Spinning Cotton. 

- Spinning Cotton. 

- Weaving, Printing & Dis- 

charging. 

- Spinning Cotton. 

- Spinning and Wearing. 

- Spinning Cotton. 

- Spinm*ng and Wearing. 

- Spinning Cotton. 

- Wearing. 

- Spinning Cotton. 

- Chemical Operations. 

- Calendering. 

- Wearing. 

- Spinning and Wearing. 

- Spinning and Weaving. 

- Founding and Weaving. 

- Spinning and Weaving. 

- Weaving. 

- Weaving. 

- Smith Work and Founding. , 
. Weaving. 

. Spinning Cotton. 

- Spinning and Wearing. 

- Founding and Grain Grinding. 

- Dyeing and Discharging. 

- Grain Grinding. 
. Weaving. 

- Weaving. . . 

- Weaving . and Cutting Wood» 

- Spinning Cotton* 

- Calendering. 

- Weaving. 

. Spinning Cotton. 

- Calico Printing. 
. Twisting Yarn. 
. Weaving. 

- Wearing, 
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Daniel M'Phail & Co. 


« 


- 16 


Patrick Dawton, 


tt 


- 16 . 


John Gourlay & Co, . 


. 


- 16 


Brown & M^Nee, 


. 


- 16 


William Kerr & Co. - 


m 


. 16 


William Aitken, 


m 


- 16 


Hector Grant, - 


«» 


- 14 


Robert Blackburn & Co. 


. 


- 14 


Andrew Thomson, 


. 


. 14 


John Dorr & Co. - 


* 


. 14 


Leishman, Dunlop, & Co. 


. 


- 14 . 


Robert M'Farlan« A Co. 


* 


. 14 ■ 


John Forsyth, 


- 


- 14 . 


J. & A. Monaclv 


. 


- 14 


Rockvilla Mill, 


. 


- 14 . 


Steyenson, McLean, & Co. 


. 


- 14 


Reid & Jones, 


. 


. 14 


Robert M*Laren, 


. 


. 14 


John Cairnie & Co. 


m 


. 14 


Glasgow Foundry Company, 


- 


. 14 


William Dunn, 2 engines, 1 of 8, 


and n 14 


of 6. 


1 


James Johnston, 


. 


- 14 


John M'Lean, 


. 


- 14 


Neil Snodgrass, 


« 


- le 


Anderston Foundry, - 


■ 


- 12 


David Napier 
Francis Misu'r & Co. 


_ 


- 12 


_ 


- 12 


John M^Aulay, 


. 


- 12 


Joseph Scott, 


- 


- 12 


James Taylor, 


. 


. 12 


Malcolm McLean & Co. 


«» 


- 12 


John Stevenson & Co. - 


. 


- 12 


James Cook, 


. 


- 12 


H. & R. Baird, 


dk 


- 12 


Robert Napier, 


. 


- 12 


Hamilton Garden, 


. 


- 12 


Archibald Turner, 


. 


- 10 


Bowman Fleming, 


. 


- 10 


Blair & Morrison, 


. 


- 10 


Crawford & Co» 


. 


- 10 


Ure & Bankier, 


. 


- 10 


Murdocli & Cross, 


. 


. 10 


Samuel Wilson, 


. 


- 10 


Malcolm Muir & Co. 


* 


- 10 


Dr. Drew, 


m 


- 10 


J. & M. Mitchell & Co. 


m 


- 10 


George Mcintosh & Co. 2 engines, 1 of 1 9 


6, and 1 of 3 


m 


f 


Anderston Brewery, 


- 


■- 8 


Donald M'Donald 


, „ 


■- -8 


Mrs. M'Kinlay, 


. 


- 8 


Watt & Archibald, 


. 


- 8 


Walter M'Queen, 


. 


- 8 


John M'iiay, 


- 


■- 8 


Alexander Herbcrtson, 


- 


- 8 


James M'Nair, 


m 


"- 8 


Robert Struthers, 


- 


- 6 



• Spinning Cotton. 

• Instilling. 

- Distilluig. 

• Weaving. 

- Calendering* 

• Spiniiing Cotton^ 

- Weaving. 

• Spinning and WeaTing. 

> Spinning Cotton. 

• Spinning Cotton. 
. Spinning Cotton. 
. Distilling. 

> Pottery and Fire Brick. 

• Spinning Cotton. 

• Distilling and Grain Grinding, 

- Calendering.. 

- Calendering. 

• Spinning Cotton. 

• Distilljng. 

- Founding. 

• Machine Making and Spinning 

Cotton. 
7 Weaving. 

- Weaving. 

- Spinning Cotton. 

- Machine Making & Founding. 

- Engine Making & Founding. 

- Spinning and Weaving. 

- Grain Grinding. 

• Grain Grinding. . 

- Calendering. 

- Calendering. 

- Dyeing andDischarging. 

• Engine and Machine Making. 

- Engine Making and Founding. 

- Engine Making and Founding. 

- Raising Water. 

- Spinning Cotton. 

-_ Bleaching and Dyeing. 

- Calendering. 

- Calendering. 

- Calendering. 

- Engine Making and Founding. 

- Sugar Refining. 

- Veneer Sawing. 

- Bleaching and Dyeing. 

- Tambouring. 

- Chemical and Cudbear Opfsr*- 

tions. 

- Grinding Malt and Pumping 

Worts, 

- Spinning Cotton, 

- Fire Brick Making, 

- Turning and Cutting Wopd. 

- Bleaching and Dyeing. 

- Wool- Carding. 

- Weaving. 

- Sugar l^efihing. 

- Grinding Malt and Pjomping 

Worts. 



emglq^ejd at Qla^gow, 



• t 



8&t 



Archibald Liddell, 
William M* Andrew - 
Duncan M*Arthur, 
John C}edd^s, - 
Arcbibald G«d<i#a, 
Andrew King, 
John Neilson, 
Pollock & Blachie, 
John RobertoB, 
Charles Gray, 
James Fleming, 
James M^Dougal, 
George M'Leod, 
John M^Intyre^ 
Parlane & Ure, 
A. M'Lellan & Son, - 
WUliam Bryden & Co. 
Stephen Miller & Co. 
William Brown & Co. 
Samnel Hall & Co. 
William Watson, 
Thomas Baird & Son, 
Walter Stewart & Co. 

Connal & Co. 
Port-Dunda^ Foundry 
Archibi^ld Arthur, 
Gow & Co. ' ' 
Gas Work, 
J. & H. Wardrop, 
Apothecary Company, 
Matthew Balmanno, - 
John Roxburgh, 
John Bell, 
John Fhlton, - . 
John McDonald & ^ons, 
John Spence, 



6 - Grinding Colours, 

6 - EngineMaking and Foundings 

6 - Engine Making. 

6 - Glass Grinding. 

6 - GHass Grinding. 

6 - Wefi?ing. 

6 - Engine Making, 

6 - Founding. 

6 - Founding. 

& . DistUIiBg. 

6 - Bleaching. 

6 - Calico Printing. 

6 • Grinding Drugs. 

6 - Smith Work and Founding. 

6 - Calendering. 

6 - Coach Making. 

Q . Coach Making. 

6 - Founding. 

6 - Grinding Colours. 

6 - Singeing Muslins. 

6 - Engine and Machine Mafciog^ 

6 - Dyeing and Printing. 

6 - Grinding Malt and PumpCng 

Worts. 
6. - Distilling. 
4 - Founding. • 

4 > Printing and Ghrlnding Indigo. 
4 - Bleaching and Dyeing. 
4 - Gas. 

4 - Co^^rsmitht« 
4 - Grinding Drugs. 
4 - Grinding Drugs. 
4 - Tanning. 
4 - Fire Brick Making. 
4 ' Founding. 

4 - Dyeing and Discharging. 

5 . Smith Work. 



Total,-r-Manufacturer*, \49. — Engines, 176.— Horse Power, 2970. 

' 875 

Average Power of Engines, IGmfo 
Abstract. — Horse Poiver, how distributed. 



Ilocse Power. 

Spinning Cotton, - 893 

Weaving, - - 065 

CtaiMng Water, - - 262 
Bleaching,. Dyeing, Printing, and 

Discharging, -. ^06 

Calendering, - * 154 

Grain Grinding, - • 153 

Founding, - - ' 124 

Distillipg, . r - 119 

Engine Making, - 62 

Chemical Operstions, - 39 

Machine Making, - 37 

Snuff Making, - - 28 

Fire Brick Making. - 19 

Sugar Eefinitig, • - 18 

Lamp Black Making, - 18 

Twisting yarn, - - 18 

Carried Forward, . 2809 



Horse Power. 
- 2809 
18 
14 
12 
12 



- Brought forward 
Smith Work, 
Grinding Drugs, - 
Coach Making, 
Glass Grinding, - 
Grinding Malt and Pumping Worts 20 

10 
10 
- 18 

8 
7 
6 
4 
4 
4 



Grinding Colours, 
Veneer Sawing, 
Tambouring, 
Cutting Wood, 
Wool Carding, 
Pdtt«i7, - 
Singeing Muslin, 
Gas, 

Coppersmith 
Tjannlng, - 



Total, - 2070 



S63 An Account of ike Steam Engines now 

The abore exhibitt the hone power employed in Sjfiniiiiig and Weating ia 
Olaigow and its Suburbs, extending not mo^e than two miles from the Cross, 
but gires no idea of the power employed in the Cotton trade at a greater dis- 
tance, by Glasgow Manuftietnrers; Messrs. Robert Owen and Co*8 establish^ 
uent afNew Lanark, James Finlay and Co.*s at Deanston, Ballandalloch, 
and Catrine, and William Duhn*s at Duntocher, Paisley, and liilton, alone 
contain Water Twist and Mule Spindles, equal to 236,000 of the latter de. 
•cription. If the works of Messrs. Henry Monteith & Co. at Blantyre — ^Wm. 
Kelly, at Rothsay and Blackburn—- and of the other great Manufacturers be- 
longing to Glasgow were taken into account, the extent of business done at 
these establishments would be shown to be much greater than is generally 
understood. 

Number of Steam Engines employed in Collieries in the 

Neighbourhood of Glasgow,. 

s Horse Power 

Clyde Colliery, 8 pumping engines, 1 of 64, 1 of 54, and 1 of 16; 6 
winding engines, 2 of 18 each, and 4 of 11 each. This power includes 
Hamilton Farm Colliery, - - - - - 214 

Goran Colliery*, 2 pumping engines, 1 of 54, and 1 of 42 ; 1 pumping 
and winding, 20; 4 winding, 1 of 18, 2 of 14, ajid 1 of 9 ; 1 rotatory 
engine, 16, - - - - - - - 187 

West Muir Colliery, 2 pumping engines, 1 of 78, and one of 58 ; 8 

winding engines, 2 of 16 each, and 1 of 10, - - - 178 

Eastfield Colliery, 2 pumping engines, 1 of 72, and 1 of 54 ; 2 winding 

engines, 1 of 23, and 1 of 14, - - - - - 163 

Old Farm Colliery, 1 pumping engine, 72 ; 2 pumping and winding 
engines, 19 each ; 2 winding engines, 1 of 18 and 1 of 10. This 
power includes Wellshot Colliery, - - - - - 188 

Stonelaw Colliery, 2 pumping engines, 1 of 51, and 1 of 35; 3 winding 
engines, 14 each - «■ - - - - 128 

Knightswood Colliery, 1 pumping engine, 56 ; 3 winding engines, 2 of 

10 and 1 of 8, - ... . . . 84 

West-thorn Colliery, 1 pumping engine, 26; 8 winding engines, 1 of 

14, and 2 of 13 each, ...... 66 

Dahnarnock Colliery, 1 pumping and wining engine, 18, and 1 pump- 
ing, 46, -- - - - - -- 64 

Barrowfield Colliery, 2 pumping and winding engines, 1 of 26, and 1 

of 14 ; 1 pumping engine of 20, - - - - - ' 60 

Prockiemuir Colliery, 1 pumping engine, 29 ; 1 winding engine, 12, 41 

Gairbraid Colliery, 1 pumping engine, 18; 2 winding, 1 of 8, & 1 of 4, 30 

Dalbeth Colliery, 1 pumping and winding engine, ... 24 

J^Widere Colliery, 1 pumping and winding engine, . . 22 

Hillhead Colliery, 1 pumping engine, .... 8 

£^t Woodside Colliery, 1 pumping and winding engine, . • 4 

Total, . . . 1411 

Total, — Collieries, 18, — Engines, 58, — ^Average Power of* 

Engines, SuhhT 

* These Collieries Tary greatly in the quantity of Coal they produce. During 
the year ended 1st March, 1823, exclusiye of retail sale, the Govan Colliery 
shipped at the Broomielaw, no less than 283 vessels of Coals ; supposing each 
Vessel to contain 50 tons, the whole would amount to 14,150 tons. The work* 



. tmptoyed at Otctsgmo, . 358* 

steam Engines in Stone Qaarries. 

Hone Pow«r ' 

Westmuir, . ..... . . . 11 ,. ■ . 

Garscube, « - • . .0 

KelTinhohne, .' . . . . • 6 : > 

Firework . .4 

FcMsil, . . . . 4 

Kelrinhaugh, . . . . • 4 

Eastfield, . . ' . . . 4 

39 

Total, — Quarries, 7. — lEngines, 7. — ^Average Power of 

Engines, 5im^ 

General Abstract. 



• 


Number of Engines. 


Horse Power. 


In Manufacturef), 


176 


2970 


In Collieries, 


58 


1411 


In Stone Quarries, 


•7 


39 . 


In Steam Boats, 


68 


1926 


In Clyde Iron Work, 


1 


60 . 



Totals, .310 6^6 

Average Power of Engines, 2(>iooo- 

r ■ • 

Tiie difference of cost between the price of coals consumed by Steam En- 
gines and the keep, &c. of horses, must ever vary with circumstances. The' 
following will give some idea of the difference:— 'A heavy horse, working ten 
hours, will consume 15 lbs. avoirdupdis of oats, and 14 lbs. of hay per dayTr> 
an Engine of 30 horse power, working 10 hours per day, in a, mill, will 
consume, on an average of summer and winter, about 4 tons of coal dross.' 
The Steam Boat, Toward Castle, from Glasgow to Rothsay and ;bapk again," 
a distance of about 80 miles, consumes five and a half tons of* hard coals in^ 
12 hours. ... 



XCII. — On the Processes of Tanning, Leather-dressing , 

and Dyeing, i^c, 

IContinued from page 313.] ' : 

The supposed improvement in the process of tanning, pro- 
posed and actually practised by M. Seguin, may here be 
shortly mentioned . This ingenious iEtrtist wishing to abridge* 

iugs of the Govan Colliery, adjoin the Haugh and upper part of the Green of 
Glasgow, which is full of Coal, and capable of being worked without injuring 
the siirface of that park so justly valiked by the citizens. 

In 1824, the produce firom Farm, West Muir, and Govan Collieries,, 
amounted to 240,000 carts of 12 cwt. 

Tech, Rep, Vol. VII. B B 



9H On thi prm:9S9$^ <^ T^uming^ 

the enormous time 9mplojF?4' v^ CKMiaiwm tanning, (and 
consequent expence^ Bnd considering the tan ^ nearly 
the onlj active principle in this process, adopted the plan 
of using solutions of tan/ instead of the mixture of bark 
and ooie usually employed, and of several and known 
degrees of strength, in which the skin might be rapidly 
passed from the weakest to the strongest by a more rega- 
Ifited gradation than is usually done* For this purpose 
he had a series of vats<p containing the oak-bark, and began 
by pouring water on one of them, and after a short time, 
drawing it off clear Arotigii a hole at the bottom. This 
first ooze was then poured on the bark of the second vat, 
and drawn off as before, by which it became sensibly 
stronger of tan. This liquor again ^as used to the third 
vat, and again to a fourth, according to the. number, till it 
becamcf quite saturated with tan. In the. mean time, fresh 
water was poured on the baork of the difierent vats in the 
same order, which produced a second ooze still v^ 
strong, but uiferior to the first : imd thus three or four cor 
fltiere different ooeos were obtained, all differing in strength, 
and which was the tanning liquor eniployed* Th6 skins 
than being previously prepared in the way already de- 
scribed, were passed successively through the different 
dozes, beginning with the weakest and ascendSng to the 
strongest, till they were completely tanned, which was 
known by the disappecnrance of the white line in the mid- 
dle of the skin when cut through. 

ft appears beyond a doubt, that the process of tanning 
is most materially shortened by iMs method of M. Seguin, 
and that very perfect leather is produced; but though 
known fyf several ye^s, it does not appe<iif to be adoptfd 
tok ai^y extent , in this country, where leather is q^anjtfa^- 
t^rfid in vast quantities, both for home. isonstaiHP^G» md 
for exportation to many parts of Europe, in which English 
ieaiher is in the highest repute. From the way in which 
the oozes are made, aoeordihg to M. Seguin> they must, ai 
necessity, contain more tan in proportion to- tlieex^ts^^t 



9Qd ottiear veg^tabl^ matter, tba», where the baik itself is 
s^iffared to remaip in subg^imce^ along ynik the oecoe and 
the skip, for loany months; as the taa is much the moiit 
8(>]^ble of all the sub&tanees that are to be etxtracted by 
water; $o tha^t bark may readily be exhanisted of tan^ iong 
before the extract, re^^in, gaUicracid, aod other materiak 
are got out. It i^ said Aat the leather ]»repfla!ted.iii tbos 
new method, is less di]irable, and more brittle, disn in tbe 
^dway. 

The only real improvement of laAe adopted in fhii paxA 
of the process is> to use some of the oozes warm, by whicsk 
the skin is sooner penetrated with the ooze, and a saying 
of time made, of some consequence. 

Dr. Mackbride proposes lime-water to be used inst^id 
of common water,' for the e:s:traction of the taai from the 
oak-bark; but this iseems to be mischievous, as the only 
assignable effect of the lime^ would be to contract a finit 
union with a portion of the gallic-acid and the tan; the re*- 
si|lt of which would be, an insoluble calcareous substance, 
utterly unfit for any purposes of tanning. 

Of Tannm^i Leather-dressing, and Dyeing^ and otJut 

Processes, 

The dressing and the preparing of the skins of lambs, 
sheep, goats, and. other thin hides, though in many partir 
culars, closely resembling the method used with the thick 
cow and ox-hides, forms, usually, a totally distinct branch 
of business ; and is one in which a good deal of practicsd 
3kill, and nicety of manipulation, are required, to succeed 
perfectly. The processes are very various, according to 
the article required; and this branch of the manufactvre, 
supplies the immense demand of white and dyed leather 
for gloves; the (so called) morocco-leaAer, of different 
colours and qualities, for coach-linings, book-binding, 
pocket-books; and thin leather for an infinite number of 
smaller pi^'poses. Of these, iiie tcAite leather ahme is^ 
not tanmd, hut fini^d by the process of tdmng ; but the 

BB 2' 



866 On tk§ proceuea of Tanning y 

coloured leather receives always a tanning ^ (generally by 
sumach,) independently of the other dyeing materials. 
The previous preparation of each, or that in which the skin 
is thoroughly cleansed, and reduced to the state of simple 
membrane, in which it is called pelt^ is especially the same, 
whether for tawing or dyeing. It is thus performed at the 
best manufactories at Bermondsey, near London, a place 
long celebrated for all branches of the leather business. 

By far the greater number of the skins are imported : — of 
lambs, they are thus prepared : the skins are first soaked 
for a time in water, to cleanse them from any loose dirt 
and blood, and put upon the beam commonly used for the 
purpose, (which is a half-cylinder of wood, covered with 
strong leather,) and scraped on the flesh side with the 
semi-circular blunt knife with two handles, used for this 
operation. They are then hung up in considerable num- 
bers in a small close room, heated by flues, where they re- 
main to putrefy for a given time, as is easily perceived by 
the strong ammoniacal odour which issues from them when 
the door is opened. During this process, a thick filmy 
slime works up to the surface of the skin, by which the 
regularity of the process is judged of, and the wool is 
loosened, so that it readily comes off with a slight pull. 
Each skin is then returned to the beam, the wool taken off 
and preserved, and all the slime worked off with the knife, 
and the rough edges pared away. The skin is then put 
into a pit filled with lime-water, and kept there from two 
to six weeks, more or less, according to the nature of the 
skin, which has the effect of checking the further putre- 
faction, and produces a very remarkable hardening and 
thickening of its substance, and probably, also, it detaches 
a further portion of the slime. The skin is again well- 
worked upon the beam, and much of its silbstance pared 
down, and all inequalities smoothed with the knife. Much 
pains and judgement are required in these operations; on 
the one hand, not to endanger the substance of the skih 
by the putrefaction, (which, if carried on too long, would 



leather-Dressing, Dyeing, i^c. 857 

soon reducie it to an incohesive pulp,) and on the other 
hand, to work out every particle of the slime, the least of 
which, if retained, will prevent the skin from dressing 
well in the subsequent processes,, and from taking the dye 
uniformly and well. The skin is then again softened and 
freed from the lime, by being thrown into a vat of bran 
and water, and kept there for some weeks in a state of gen- 
tle fermentation, being occasionally returned to the beam. 
All the thickening produced by the lime is thus removed, 
and the skin is now as highly purified as possible, and is a 
thin extensible white membrane, called in this state a 
pelt, and is now fit for any subsequent operation of taw- 
ing, or dyeing, oil-dressing, or shammoying. 

The method of bringing kid and goat skins to the state 
of pelt, is nearly the same as for lambs, except that the 
liming is used before the hair is taken off, the hair being 
of no great importance, and sold only to the plasterers; 
but the lamb's wool, which is more valuable, would be 
injured by the lime. Kid's-skins will take a longer time 
in tanning than lamb's. . . 

If the pelts are to be tawed, they are theli put into 
a solution of aliim and salt, in warm wai^r, in the propor- 
tion of about three pounds of alum and four pounds of salt 
to every 120 middle-sized skins, and worked thercdn till 
they have absorbed a sufficient quantity. . This again gives 
the skin a remarkable degree of thickness and toughness. 

The skins are then taken out and washed in water, and 
then again put into a vat of bran and water, and allowed 
to ferment for a time, till much of the alum and salt is got 
out, and the unusual thickening produced by them is for 
the most part reduced. They are then taken to a lofty 
room, with a stove in the middle, and stretched on. hooks, 
and kept there till fully dry. The skins are then con- 
verted into a tough, flexible, and quite white leather ; but 
to give them a glossy fijoish, and to take off the harshness, 
of feel still remaining, they are again soaked in water, to 
extract more of the salt, apd put into a large pail, contain- 
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ing the yolks of eggs, beat up with water. Here the skins 
ure trodden. for a long time, by which they so completely 
imbibe the substance of the eggs, that the liquor above 
them is rendered almost perfectly limpid; after which they 
Hue hung up in a loft to dry, and finished by glossing with 
a wann iron. There are other smaller manipulations, 
which need not be here mentioned. 

The essential difierence, therefore, between tanning and 
tawing, is, that in the former case, the pelt is combined 
with tan, and other vegetable matter; and in the latter^ 
with something that it imbibes from the alum and salt, 
(possibly alumine,) and which certainly is never again ex- 
tracted by the subsequent washing and branning. 

The (so called) Morrocco leather, prepared from sheep- 
skins chiefly, and used so largely for coach linings, pocket 
books, and the best kind of book-bindings, is thus made. 
The skin, cleansed and worked in the way already de- 
scribed, is taken from the lime-water, and the thickening 
thereby occasioned is brought down,, not by bran liquor 
as in tawing, but by a bath of dogs' or pigeons' dung dif- 
fused in water, where it remains till sufficiently snqipled, 
and tilt the lime is quite got out» and it becomes a per- 
iectly white clean pelt. If intended to be dyed red, it is 
then sewed up Tery tight, in the form of a sack, with the 
grain side outwards, (the dye only being required on this 
side) And is immersed in a cochineal hath» of a warmth 
just equal to what the hand can support, and is worked 
about §or a suffioient time, till it is unifoimly dyed, a pro^ 
oess tiiat demands much i^l and experience. The sack is 
then put into a large vat cootaining sumach^ infused in 
warm water, and kept for sonne hours till it ia sufficiently 

tanned. 

The skins intended to be bjlacked, are merely sumached, 
without any previous dyeing. After some further prepa- 
ration, the colour of the fine red skins being finished, with 
a weak bath of s^ron, the skips, when dry, are grained 
alid polished ki tiie following way.-^They ave stietehad 



very tight upon a smooth mclined board, and rubbed ov^r 
with a little oil, to supple thetA. Those iintended for 
black leather are previously rubbed over with an iron 
liquor, by means of a stiff brush, which, uniting with fiie 
•j^Uic aeidof the iittmaob, ini^taiitly l^trUtei^ a deep attd tml- 
form black. They are then rubbed by hand, with a ball of 
g'lass, cut into a polygonal surface, Ndth mu^b manual la- 
bour, whioh polishes them, and make» them very firm and 
compact. Lastly, the graining, or ribbed surface, by which 
this kind of leathw is distinguished, is given by rubbin|[ 
'the leather very strongly with a bait of box-wood, round 
the centre of widcb, a number of small equi-distant paral- 
lel grooves are cut in, forming an equal number of narrow 
ridges, the friction of which gives the leather the d^slted 
inequality of surface. 

[To be eotOiAued.'i 



:g^CIlI.'-^On the lialiM St€6l PkM. 
We have just had our attention £reoted to sonie spet^i- 
mens of the common pins used by women in Italy, cott- 
siiffting of steel wire stems, (pointed like ne^es, ha]^etted» 
and tempered, and polished; them globttlaf kj^dii hitiAf 
formed by dipping them into melted gkiMi^f'fiffiM^^M; 
€olour&; iiiej^uBiotBiexoMdingfy dttroMepinB, infi^iely 
preferable in tkali reidpeot, and in tke^ libaipiiesi^ of -Hieat 
p(niits> to the Eng^iflb brass or copp^ ^irlre onei^; ifeifltet 
will they bend aor become crooked &L^ theiii. 

The specimens we have $6en itfe aft iMh and tltfe^ 
^quarters long, theb heads being an eighth of an inch, and 
die wire about the tfairty^aQccttd <ii eki indi vtk diameter. 
.Smaller ones are, howeyev, likewii^ mad#. ' 

These pins may be very conveniently ^eokA ehe£4>ly fotm^ 
of those needles whose eyei» are broken in the manufac- 
ture ; and in conse^pieDce s^e sidd for the use of the cabi- 
net-makers; and, indeed, the specimens now befcve as lure 
so made. They were bought in Italy at the rate of four- 
teen for a farthing. 



9B0 On r$fining the East Indian Wood- Oil. 

XCIV.— On Refining the East Indian Wood-Oil By 

Mr. Thomas Allsop. 

8IB, Mitdra9, AugUMt 1, 1824. 

.Wb have a production from Rangoon called Wood-oU, 
an ingredient invariably used as a yamish for wooden rails, 
balustrades of stair-cases, beams, joists, , doors and win- 
dows, pieces of furniture, &c., and which I am of opinion 
might also be used for many other more important pur- 
poses, could a method be discovered of purifying the same, 
rendering it less viscous, and clearly transparent. I be- 
lieve the oil to be a natural production of some tree, (the 
Teak, J from which, by incision, it is ootained; but no 
doubt is adulterated with other foreign and resinous mat- 
ters from its properties of peeling off the wood, and crack- 
ing when dry. If you could, however, suggest some mode 
of purifying, and rendering this truly valuable commodity 
dear and transparent, there is every reason to hope it 
would in that case, become an invaluable desideratum, 
and of the utmost importance in the Arts and Manufiw- 
ti^ri^s. 

Even in its present rough and viscid state, it is of much 
cpnsideratipn, and is used in many instances in preference 
to linseed and other oils, in the composition of paints, &c. 

I jb^ye tried the usual methods recoiomended, for dari- 
.fying linseed, rape, and other oleaginous and fat oils, 
but without success. Perhaps, through the medium of 
your widely circulated, and valuable Technical Repository , 
the desired information may be obtained, and although I 
shall, have a considerable time, to wait beforie the numbers 
of your Repository reach this place, yet I hope the anxious 
delay will be fully compensated by the ultimate possession 
of the fact submitted for investigation. 

I remain. Sir, . 

Your most obedient servant. 
To T.GrLL,£«f. Thomas Allsop. 



\ 
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Queries in Black and Red Writing Inks. 

N. B. If you could also give recipes for preparing good 
black and red writing inks, such as would resist the effects 
of chemical and other acids, i^c, and keep their colour 
without changing, by time or any other effect whatever^ 
liiey might be considered of no small importance. 



XCV. — Queries on Copying Letters, and taking Impress- 
ions from Plants. By Mr. Thomas Allsopp. With 
Replies thereto, by the £ditor. 

SIR, Madras, August 24, 1824. 

I WAS in hopes, that, what I conceive to be an oversight, 
ih Article LXXVI. of the first volume of your valuable 
Technical Repository, wouldhBYe met the eye of some more 
qualified correspondent, long before now; and that the dif- 
ficulty, (as it appears to me,) would either have been re- 
moved, or properly explained in some succeeding number 
of that useful work. Rather than venture an inexpe- 
rienced opinion, or enter into an elaborate eiqplanation, 
which would only take up : your better employed time; I 
should prefer advancing it, merely as a, Query, leaving 
you to answer; should my remark be correct; or to explain, 
should it be the contrary. In page 360, Volume 1st, you 
have suggested an ingenious method of obtaining (what I 
take to be) duplicates of letters, or other documents, &c. ; 
but, qu!bry, ^^wouldnot the impressions be reversed?^' — 
I am conscious however, that rather imperfect copies may 
be taken from these cotift^^r-proe/^, from Hxe glutinous 
quality of the ink you have described. I am. of opinion 
also, that there is no necessity for being so very particular 
or nice about wetting the paper intended to receive, or 
to impart the fac-simile; for I have obtained beautiful 
and exact copies, (reversed,) merely by drawing a dftoip 
sponge oh the opposite side of the written paper, as well 
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as on that intended to receive the impression, and gently 
pressing them down under a weight; but, allow me to 
state, the least dampness, even that of the. atmosphere, 
would cause the writing to rub off, or completely smear 
the paper all over. A letter written with such ink, or a 
fac-simile thereof, would not even bear folding, without 
obliterating the whole; much less, would it bear keeping in 
the hand, for a few minutes only ; for the natural heat of 
the body, exuding through the pores of the skin, would 
render the writing a complete hierogliphic. 

I do not, however, pi'esume to say, that the process yon 
describe in page 361 of the same volume, **for taking 
impressions from plantSy* is liable to the above inconve- 
nience ; it may perhaps fully answer in that respect, the 
<Ink prescribed in this experiment being a difTerent com- 
position, and possessing widely different qualities from the 
fbnaner ; but even m thig I should prefer something equally 
tB efficacious, though less uncertain, in many respects, 
tiiaii the use of the '' cylindrical office-ruler^^* upon the 
use of 'which (in my very humble opinion) no strict depend- 
ence can be placed, as I should imagine it liable to elip* 
' Should these hints be considered of the least utility, yon 
will oblige me by giving them a comer in your work, so 
much esteemed by Your obedient servant. 

To T. GiLt, JB»y. Thomas Allsop.. 

Ohser'oaiians by the Bditqe. 

' We gladly hasten to ^set our worthy eorrespondent right 
in regard to his doubts respecting the method of ecqiying 
letters by means of the common^cylindrieal office ruler, de- 
iM^bdd by «i8 ; but nniBt <ywn that we are indeed exoeed- 
jngly surpiised, that a resident in Madras jshould not have 
known, tiiat in the impreseione of letters, 6^. taken in the 
manner of Boulton and Watt, the copying ink penetrates 
entirely through thedamped unsized silver or tissue paper, 
^nd, oonsequentlyy the writing is not reversed. 

With respect to his doubts of the efficacy of the smaU 



takiAp IfHpresHohs fhm Plants. 868 

cylindrical ruler for taking impressions from plants^ we 
t^an assure him, and our readers in general, that, since our 
publication thereof, we have continually been in the prac« 
tice of employing it with the utmost satisfaction, and have 
induced others to avail themselves thereof, with equal suc- 
cess. We are glad of this opportunity of stating, that we 
find it is not necessary to damp the writing or drawing 
paper y as before recomme&ded ; but merely to fold it, and 
place the inked specimen between the foldis in the most 
natural manner, then, to place the folded paper between 
the leaves of a book, and to pass the ruler over it ia the 
manner recommended, euid thus obtain two beautiful im*« 
pressions at once from the plant. 

We recommend this process to the favourable notice of 
the ladies in particular, at this season of the year> when 
plants are coming into perfection. One of our friends is 
in the practice of decorating his letter paper with vignettes 
executed in this manner, with great elegance, and much 
to the surprise of his correspondents : and we had almost 
determined to have published specimens of it in this work, 
only for the consideration, that, as the impressions must 
have been taken from many different specimens^ although 
of. the same plants, and that they were laid down in their 
natural positions upon the paper, so, no two impressions 
Would be alike. 



!XCVI. — Deictipttoh bf the Apparatus for Breeding 
Sil]k-worm»: Inv^ni^ hy Hie Rev. GeoRGB SWaywb, 
of Puckhchftrch, ^ear Bristol*. 

WTTH A'FIOVllEi 

T)R[iS apparatus consists of a wooden frame, four feet 
two inches high, and each side of it si^een inches and a 
half wide, (see plate Vfll. fig. 1,) divided into ei^t par- 
titions by small pieces of wood, which form groovfes, into 

* From YoL YII. of Uie Transactions of the Society for the Encourage- 
ment of Arts, Manufactures^ and Commerce, 
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which the slides or drawers run, and are thus easily thrust 
into, or drawn out of the frame. The bottom of the upper 
slide, a, is of paper only, and is designed to receive the 
worms as soon as hatched. The bottoms of the two next, 
b b, are formed of woven catgut, the threads being about 
one- tenth of an inch distant from each other; these are for 
the insects when a little advanced in size. The bottoms 
of the five lower ones marked c c c c c, are formed . of 
crossed wicker-work, the openings in which, and through 
which the dung of the insects is to fall, being about one 
quieirter of an inch square. Under each of these sliders, 
as well as under those made with catgut bottoms^ are 
placed other sliders, with bottoms made of paper, in order 
to prevent the dung of the worms from falling through 
upon those feeding underneath them. 

We must refer our readers to Mr. Swayne's communi- 
cations published in our last Number, and particularly to 
p. ^283 and 291, for additional particulars concerning these 
frames. 



XCVII. — On the Winding of Silk, at Novt, in Italy. 
By Peter Nouailles, Esq. of Greatness, Kent*. 

The thanks of the S</ciety were given to this gentleman, 
for the following valuable observations on the Culture of 
Silk in this country ; and which were communicated in 
consequence of a letter jBind a sample of silk being produced 
fo the Society by a lady, who^ having bred some silk worms, 
had wound the silk from the coccpons upon a small wheel 
instead of a reel, as i&the usual method. The following 
letter from Mr. Nouailles will fully inform those persons 
who may hereafter pursue the breeding and rearing of 
silk- worms in this country, by what means the silk may be 

reeled to the best advantage. . . 

» 

* From Vol. VI. of tbe Transactions of the Societjr for tbe encovrag naent 
of Ar}B, Manufactures, and Commerce. 
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DEAR SIR, Oreatneu, Kent, March 25, 1788. 

The idea of condemning, under miy hand, the very laud- 
able endeavours of ap ingenious lady, made me rath^ 
wish to satisfy your desire of knowing my opinion of the^ 
merit of her proposal, by a short conversation with you on 
the subject, which I had reason to conclude would not 
have taken up more than JBve minutes of your valuable 
time, but when I called in the Adelphi this morning, with, 
that intention, unfortunately you were not at home ; I am 
now therefore reduced to the necessity of thus giving you 
a part of my thoughts on the subject of spinning and reel- 
ing of silk in general, in the most concise manner I am 
able, by explaining to you so much of the process, now 
universally in use in the principal countries producing it, 
as will enable you fully to determine and decide for 
yourself in most of the cases, in which, through your 
medium, the Society may be applied to for their benevo- 
lent exertions, in so laudable a pursuit ; by observing to 
you, that all the ladies, who, to their great merit be it 
spoken, have hitherto exerted their ingenuity and their 
patience, in endeavouring to introduce the growth of silk 
into this country, have, some how or other, been one and 
all very injudiciously advised to set out with making a 
coarse ordinary kind of silk, of but little value, compared 
to what the silk-worm is capable of producing under ju- 
dicious management, at a very little more expense; what 
I mean to allude to in particular, is, that all the specimens: 
I have occasionally seen with you, or have read an account 
of in the Transactions of the Society,; the filaments have 
been composed of 18 to 20 coccoons, the value of which, sup- 
posing it comparatively and intrinsically estimated, would 
not be equal to twenty shillings per pound of sixteen 
ounces ; whilst a pound of silk composed of the very same 
materials, consisting of only six or eight coccoons, would 
at the least value be worth nearer thirty shillings per 
pound : and if of four or five coccoons only, it might then 
vie with the most superlative produce of Italy; and be In 
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all respects^ if executed with equal attention^ of equal 
ialue to that for which no kna thiai forty shillings 
is now demanded ; from wlnace, probably, yoa may be 
led to oondade that the cost of labour cr workman* 
ship, might in some degree counterbalance the diffe^ 
enoe of their reapectiire values* How far that really is 
or is not the <}ase» you will be better enabled to form 
your own judgnient by my stating to you the &ct, whiefa 
isi that a woman at Novi^ experienced in the busiliess ef 
spinning, with the assistance of a girl to turn her red, 
and attend the fire under the oanUron, can with ease 
reel off one pound of silk, consisting of four or five coc- 
coons of the most perfect quality, in the course of a day; 
in order to do which, with M the attention di«t i9 required, 
she is never pearmitted to have more than two akainiBi going 
upon her reel at one time, which, being completed by 
noon, are set by to dry in the diade upon the re^. Other 
two, upon a fresh reel, are completed by her in the af- 
ternoon, and set by to dry as the former, and are taken 
off the reels the first thing in the morning of the succeed- 
ing day; when each woman's day's work, consisting of 
four skains, is made up into a bundle, with her name af- 
fixed to it upon a ticket, the better to ascertain and detect 
any fraud or inattention she may have been guilty of in its 
execution. 

But when a more ordinary quality is the object, in which 
a greater number of coco(ms are to be united ; she is then 
permitted to have four, six, or more skains going at one 
time, and that upon reels of much larger dimensicms : the 
consequence of which is, that her attention to ea^h, indi- 
vidually, cannot be equal to the accuracy required, wh^n 
she is limitted to two skains only: ake now produces a 
coarse, foul, ordinary, uneven silk ; a day'j^ work of which, 
wiU be equal to six, eight, or more pounds* 

Now to form a judgment of the effects of the different 
sort of labour, a^ it affects the two different methods of 
operation; say a woman employed in spinnings wiAh m girl 
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to attend upoa her, eom toother ttiudi about one shilling 
per d^f, which in the first inst9aOe> is the trhole cost of 
labour to produce one pound of perfect silk; while in the 
oth<^, eight pounds of silk are obtained for the same ex- 
pense; upon which, evidently the per poundage, amounts 
to no more than three half- pence, a difference of ten 
pence halfpenny per pound cost of labour, in favour of 
the ordinary silk ; while the intrinsic value in fkvour of 
the former, falls little short, speaking much within com- 
pass, of fifteen shillings per pound. 

Thus far, if I have tsucceeded so as to be generally un- 
derstood, I hope my endeavours may have a tendency to 
be occaaionaUy of use to the Socieity, or at least to you, in 
whatever future applications may be made to them, through 
your medium, on the subject. And now, to give you my 
candid opinion of the experiment,^ made and proposed by 
a lady on the spinning wb^l, which will hardly adont of a 
serious discussion; you undoubtedly do, or may easily 
know, the dimensions of the Italian reel, of which the So^ 
eiety have a model in their coUeetion, on the s«ime scale 
as thiose used abroad. 

First, consider with yourself that reel, which is not less 
than six feet eight inches circumference, set in motion 
with a velocity at least equal to the swiftest going fly of a 
common roasting jack. Then compare the dimensions of 
a bebbin, and the greatest velocity with which it possibly 
can make its revolutions, at die spinning wheel, and you 
will not be long in pronouncing, upon good authority, that 
the reel may fairly be compute to take up more than five 
hundred yards, in the time it woa^Id require to execute one 
yard by means of the spinning wheel, which will at once 
determine the ineligibility of the latter, even were it ca- 
pable, as it is not, of contributing ever so much to the 
perfecting the staple of the silk, by consolidating its fila- 
ments, which, from the manner in which the operation is 
ususdly conducted, requires no such aid or assistance; 
consequently the spinning wheels b^ing incapable of me- 
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liorating the quality of the silk, the tedionsness of the 
<^>eratioii is alone suifficient to point ont its inefficacy. 

I am, dear sir, yours, &c. &c. 

To SamuilMobb, £tf. Btc. PbTBR N0UAIL.LB8. 



XCVIII. — Rewards voted in the Society for the Encour 
ragement of Arts, Manufactures, and Commerce, 
Adelphi, in the present Session. 

[Continued from page 932,} 

To Col. James Wilson, Sneaton Castle, near Whid>y; 
for planting forest trees ; the premium of the large gold 
medal. 

To Mr. C. W. Williamson, Kensington; for an im-. 
proved plane ; the sum of ten guineas. 

To Capt. T. Dickenson, R. N. for a mode of applying 
percussion powder to the discharge of ships' guns; the 
gold Vulcan medal. 

To Messrs. Petchey and Wood, New South Wales ; for 
preparing and importing 5 tons of extract of mimosa bark, 
for the use of tanners ; the gold Ceres medal. 

To Mr. William Hardy, Wood-street, Spa-fields; for 
an instrument to ascertain .very small intervals of time; 
the gold Vulcan medal. 

To Mr. J. Aitkin, 55, St. John-street; for an improved 
quarter clock ; the sum of twenty guineas. 

To Mr. L. Anstey, 27, Drummond Crescent; for im- 
proved melting pots, for iron and brass founders; the silver 
Vulcan medal, and twenty guineas. 

To Mr. William Sturgeon, Artillery Place, Woolwich ; 
for an improved electro-magnetic apparatus; the silver 
medal, and thirty guineas. 

To Mr. H. Moore, Green Hill, Derby; for a mode of 
etching and cleaning alabaster vases ; the silver medal. 

To Mr. E. Pechey, Bury St. Edmunds; for a pump for 
raising water from deep wells; the sum of five guineas. - 
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XCIX. Specification of the Patent granted to 

Louis Lambert^ of No. 10, Rue de la Gout, in the 
city of Paris, in the kingdom of France; tut now 
residing at No, 29, Cannon-street, in the city of Lon- 
don, Gentleman ; for a secret, or invention, of certain 
improvements in the Material and Manufacture of 
Paper. Patent dated Nov. 2^, 1824. 

I, THE said Louis Lambert, do hereby declare, that the 
nature of my said invention, and the manner in which the 
same is to be performed, are particularly described and 
ascertained in the manner following, (that is to say,) my 
said secret or invention consists in the employment of 
' straw, which I prefer to free from knots by cutting them off 
the stems : I next submit the straw to ebullition with quick- 
lime in water, in the proportion of four ounces of lime to 
one of water, to extract the colouring matters, and to dis- 
pose it to become fibrous; I can also employ for the same 
purposes, caustic potash, soda, or ammonia. It is then 
washed. I next expose it to the action of a hydro-sul- 
phuret, composed of quick-lime and sulphur, in solution, 
in the proportions of four ounces of lime to one of sulphur, 
with one quart of water, in order to free it from the muci- 
laginous and silicious matters, so prejudicial in paper- 
making. I then wash it thoroughly in successive portions 
of water, by exposing it to the action of the paper-mill, 
till ail smell of the alkaline sulphuret is entirely removed. 
I then press it, and afterwards submit it to the usual ope- 
rations employed in bleaching vegetable fibres, viz. to 
Teeh. Rep. Vol. VII. c c 
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the action of chlorine, either separate, or in combination 
with lime, or by exposure to the open air and light upon 
the grass. After this, it is well washed till all the smell 
of bleaching is withdrawn; and, lastly, it is exposed to the 
action of the rag-engines, usually used in paper-making, 
in order td deduce it itito pulp or ptste, pi^vtdus to hieing 
made into paper. 



XiJ. — Oh the application, of TaHffent^crews to Tkeih 
doUtes.b^c, By the late Mr, James Al.{iAN, Mathe- 
indfical Insfntment Maker ^ Ltyhdan* , 

WITH FIGUllES. 

In Plate XI. fig. 1 represents part of a theodolite, abont 
eight inches in diameter, divided into half degrees, and 
showing the tangent-screw a, as being clamped close in 
^iitontact with its circular Ting ; b the screw thgrt fastens it, 
'S*rd by loosening whichtt ts disengaged ; c the screw-frame, 
*ttoving freely on the axis d, on which it tuiirs. The tiieo- 
dolite being, as before said, divided into haSf-degrees, flie 
lioilow'fedge, or ritn of it, is cut into as many (720) teeft 
'likewiise ; and consequently one rerohifion of ihe tangent- 
'i^crew inov^s the theodolite half a degree; e is a ixiicroi&e- 
ter, on the head of the screw a, divided into thifty equal 
"pdrts arMnd it, which give minutes ; and these hem^^Hgm 
Stibdivided into four, making a hundred and tw^tfty in all, 
give quarters of minutes. 

Pig. 2 is a section of part of the circular ring, the aaris 
of the theodolite, and the magnetic needle ; the parts com- 
posing them being a little separated, in order to show their 
construction; the racked edge of the ring is parted or 
"halved in its middle or thickness; the upper half of it,'jff| 
is a flat ring, screwed to the lower half, /, by twelve scrtws, 

'♦•Prom Vol. XXXrV. of tfce Ti^aniitetfolis of the Society for the enironnige- 
.ment of Arts, Manufactures, and Commerce. The Society Toted its gold Itts 
medal to Mr. Allan for this lAyentibn, atid his method of making original- aikd 
cyterfict Taigent-iscrews, described- page ^& 
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dplU-ibQ^^^ aft^ it^ l^p,scj[ftwfi fpr If^^dLjwg^^i^.^wi.firg^ 
of the axis qf -the ^ta^gSftti^^^eF, i^W]a.iii:^g.(^,^aB^r# 
§}M)J5t,;axis rf, op wJ4ch .the frame, gipyt^s. 

J'ig. 4, tfee.end of .%.^x|^ of tfee t^^gentr^^jsr, w^^ti 
(fee micyQmeter.tekep ftff: 7 the small $c^e?s^, i^Ju<?h ,|b?^ 
J;}ie pAicrom.Qter, when a^usted. 

In this theodolite, instead of jreadii^g pff^t^ d^yj|^i9ns }^j 
a nonius or vernier, as usual, they are read by means of 
the micrometer ; which, Mr. Allan thought, would be found 
to facilitate the readipg, of the diyisions i)[^ore fu^ci^^ately. 

Remarks by the Editor. 

Mr. Allan divided the ring of this theodolite upon its 
own axis, and by which he thought it would be more correct 
4han the theodolite as usually constructed; and the pore 
especially, as he should be sure to g€t the -teeth in the 
circular rack truly in their places, by the halved ring being 
^Qntinually shifted during the progress of cutting the teeth 
around it, with a tangent-screw, having notehes made 
-along it for that purpose. Thusf, after the ^eeth had been 
<mt-a certain depth, the screws which held the two halves 
of the ring together, being taken out, the upper half of it, 
j|F, -was turned or shifted a quarter round upon jthe lower 
-^kalf, and the screwsreplaced ; the racking was^ then con- 
tinued, until the te«thwer<e cut deeper.; when, the upper 
ilialf was turned another quarter, and the racking continued, 
«^aiid so on,' until the ring was completely racked. j3y this 
^meons, in case of say difference >jexisting in.the . hardness 
^or softpes&of the metal, in variousparta of the. ring,, .which 
mght have caused • the cutting or racking. screwvto have 
acted more upon sos^epaiiis of it than upon others, the 

c c2 
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one half of the teeth in the ring, in shifting it, were brought 
over the other half teeth, when the thicker ones would be 
opposed to the thinner ones in the opposite half; and, by 
this contriyance, as the racking proceeded, they wonid 
continually become equalized more and more ; and, in fact, 
at length so perfectly equal, that, provided any of them 
were brought correctly over the others, the remainder 
would also perfectly coincide all round ike ring. 

Mr. Allan's mathematical dividing engine had also its 
ring racked in the above manner; and, indeed, where 
great accuracy is required, we cannot conceive tiiat it can 
be obtained in any way more readily ; and, therefore, it 
ought to be generally adopted. 



CI. — On Domestic Telegraphs, By theRev. John Hall. 

With Remarks by the Editor. 

WITH FIGUHSS. 
SIR, Hereford, April 22, 1825. 

In your useful Technical Repository, for July, 1822*, you 
have introduced the Domestic Telegraph, and given the 
account of mine. Merlin's, and Pearson's, with your obser- 
vations on each, as well as your suggested improvements 
upon them. I must still, however, continue to give mine 
the preference, and will take the liberty of laying before 
you, my reasons for so doing ; and leave you to determine 
whether they are well founded. 

In all pieces of mechanism, there are three things which 
always ought to be kept in view by the inventor, viz; uti- 
lity, cheapness, and simplicity of construction. 

The latter in particular is most essentially necessary to 
be observed, for various reasons ; and especially, when 
their operations are committed to the care of persons of 
confined understandings, and who have neither patience 
nor perseverance sufficient to learn their uses and advan- 

* Vol. IL page 58. 
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tag^s ; although they are invented with a view of mitiga- 
ting and lessening their labour ^ This particularly attracted 
my attention, when I first contrived my Telegraph. I 
never saw Merlin's ; but from what I have heard of it, it 
was very complicated*; and I think Pearson's equally so. 
This would be an insurmountable obstacle to their being 
universally adopted, as thereby raising more difiiculties, 
to require the attention, and call into action the perseve- 
rance of the domestics to understand them. 

When wheels, either with teeth, or without, are used 
in small pieces of mechanism, it requires great accuracy 
in adjusting them ; and, consequently, they are very subject 
to be deranged. This is a most material objection to 
Pearson's American domestic telegraph; and I hope you 
will not be displeased, if I deem your suggestions for its 
simplification, do not materially improve it; for if, when 
an article is instantly to be supplied, it requires some time, 
however trifling, before it can be distinctly understood, or 
found out, the servants will become impatient, and not 
give themselves the trouble to study the necessary arrange- 
ments; but would much sooner pursue the old beaten track, 
however inconvenient, than adopt a new one; for they 
either do not understand, nor feel any interest in learning 
one, which requires attention to insure its due performance ; 
and, under this impression, they will even be tempted to 
.put the machine out of order, that they may not be obliged 
to use it. I have seen this verified in the introduction of 
many modem improvements ; for instance, in the dressing 
of victuals by means of steam and the roaster. Youth is 
the season for receiving instruction, and forming habits ; 
and when there is no longer a stimulus to improvement, 

* We do not think so, it being merely composed of iwo similar japanned 
metal plates, containing lists of the articles usually wanted, . fixed upright 
against the walls of two rooms, situated one exactly above the other ; and two 
indexes mounted upon a sliding wire, passing thrpugh guide loops, and through 
.the floor of the upper room to the room below, pointed out the correspoAding 
articles upon both plates. The same advantages may likewise be obtained 
in two adjacent rooms, by means of a similar wire, indexes, and plates: tb« 
wire in that caiste, however, sliding horhsontally instead of vertically. — Ed. 
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tko^e habits haf e a strong infliidnce oti the htdoton mifld ; 
afnd therefore those coots who have been loikg a^cni^toikiied 
, to one routine of cooking, cannot be induced to learn aiid^ 
ther, or sttbmit to be pat 6nt of tfaieir rienel oovMtt tf 
thinking and acting; and I Bave kii6%n tn&^et^, \A(f, 
sooner than they would learn the modern metiibds, hstve 
left good situations, in order id follow their lolig ildopted 
modes. This observation e()iis31y holds good in other lAatt- 
ters, where simplieity is not minutely attended to. In AJ 
invention, therefore, I studiously kept in view the essen- 
tials above enunierated ; namely, utility, cheapness, and 
simplicity. In Merlin's and Pearson's teleg^rscphs, and in 
ybuf observations and suggested improvements upon them, 
I must ecknowledge there is much ingetftdty displayed. 
Ill ot-der to obviate the necessity of rinfging a bell to 
ban the attention of the domestics to th^ tefegrdpb, I 
iiH now constructing one in which there will be nio ni^^es- 
kity for so doing. I now use only two columns idi^tead ^ 
foftir, as formerly, to contain the Hdts of attibfes ; jekhd Wlfea 
I ^dh to distinguish in which coltimti tlie chicle l^ted 
iS coniaiiied, I dra^ the weight add HA^x hi^U^ up thin 
Hib top article, which shows it td be iii th^ right colttnlft ; 
iiid conseqtienilv, when th^t nibveinent is omitted, it is to 
be found in the Ibfi. Instead of k ttkk Or cord, ^ ftfu mr- 
derstodd it id be, I tl^ed k bitlss ch^, ihe VeigUt ^ 
Hefaich ^s6 idkde the weight \lkeS desdehd ffibi^ ^jliickly. 
t'he number of diiifeleis might bfe Attended to anjr (joUvfe- 
iiient l^iigiji, bui t confined Mtii ib i %W; Ha tWy i»^ 
Miked in the M^ei idHik, tt^cM ^ SUtA lucl, %y Ht^y 0( 
dfeceptioin. tVeiity-Ml' '^^dUs; UdW^ir, Wo«d> I ddh- 
ifeive, c'iih^reiierfA ii^krry M Mt affe wililf6a: 

In Plate XI. fig. 5 represents several rooms in a dwell- 
ing house, &c. On the wall oi one of £he rooms in the 
&st ftoor is fixed a metal plate, h, cohtaining H list of the 
KtWcles required^, Bgaii«rt the wall of the ro^ 
a similar plate is also affixed, and a tlurcl in the kHbH^. 
A brasd chlun, hbh, %ith a ring, e, «t its upper end, piE«ies 



i9W^ frow ftbAYe, wii OT^I^ time piall^y^, d 4 </, iijtP t^^ 
kjJK^heo, tiuw)Ugh ^ perforation ijaa^e i^ Ijie wall of |hi| 
tett^fi aftd tbr<;>ugb l^^l^si P^de in the ^qj^ aq^ cei^ngs 
of the other rooms. KuqIins? e, ^le ^ivan ii^to ^9; t^§1^ 
one ^pposit^ tQ e^c^L row of th^ ^ti^le§ is^ the li^ppern^^^ 
pl^t©^^]^ ^^i^g,/, withap i^(le3l;po^ter,Jndic^teftt^l^ ^^ 
tide required i9 the room below 1 aqioj^eriifdex, ^ afiit^f^^ 
to ^ weight 9,t th^ hattom pf tb^ 91^^ l^tewise P9i|^t#^ H 
out OQ di^ pl^tp in the l^itchen. The weight find indi^^, g^ 
i$ ^how^ ^epar^tely at fig. 6^ 

I must apologize to you for this intrusion; but permit 
me to assure you, I am, with the greatest respect, sir, 

Your obedient servant, 

To T. Gill, Esq. JOHN HaLL. 

REMARKS, 

Our esteemed correisppntlept needed ^ot to h^ve appbr 
gized for his communicatioi), which is exactly of the d^r 
30ription we wish tp receive. He will fii]|d, howpyer| that 
w^ have ventured to make some alterations ii^ \t, which 
we hope he will agree with us in thinking for the hj^ti^ey . 
We also add another telegraph, intended to jBpmmunipsjtP 
between rooms a^oining to each pthp^, the tablet? pf if^lf^ji 
#re showtt at A h, in fig. 5, Oftd aliwe, i i, passing pyer two 
pulleys, k k, a»d having weights, I /, at eaph pJi^ ftf ^^^ 
and rings with indexes, m m, will point out i;^ eithef TppfP- 
ijae article wanted. The ortipjes in each d^viii^fRA .pf the 
tajjlets may be placed in three or fpur rows, .ap4 ihfl f^?"" 
/tipulor row ascertained by sp ipapy 4i§tini?t pyjil^pf jtfee 
bell^ thus, three pulls wpuld sbpw it tp he p^wt^^d ip th© 
t)md row pf that divi^o^, shpwi^ ]^y th^ wdpx mr ^. *« 
ijFith thp rest. 

We sh^Jl be glad if thjese ^dditj^ojc^ij p))spfy^t?P^^ prove 
the .m^oas of introducing th^se useful he|ps tp ppjpij^w- 
^c^P9 ixkto general use. 

Our reverend correspondent informs us, that he has 
likewise invented, what he terms, the Sanmritifn, intended 
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to relieve the sick and infirm, when needfiil ; and at otlier 
times to form either a sofa or tent-bed, as also a Bath- 
chair. He, however, laments that he h nnable to formsh 
a drawing of its construction ; and, without that, it is im- 
possible to convey any accurate ideas thereof^ His ob- 
servations on circular wheels of objects for the microscope, 
have long ago been anticipated in different treatises on 
those useful instruments ; they have their advanti^s as well 
as their disadvantages ; but, perhaps, upon the whole, the 
straight sliders vdth objects in them, are to be preferred. 



CII. — On Motion, Resistance, and the effect of Machines, 
and on the Steam Engine, Pumps, Jrc."^ 

MOTION, RESISTANCE, AND EFFECT OF MACHINES. 

Various as the modifications of Machines are, and iimu- 
merable their different applications; still there are only 
three distinct objects to which their utility tends. 

The first is, in furnishing the means of giving to the 
moving force the most commodious direction ; and when it 
cJEin be done, of causing its action to be applied imme- 
diately to the body to be moved. These can rarely be 
'tinited; but the former can be accomplished in most cases. 
'' The second, in accommodating the velocity of the work 
'to be performed, to the velocity with which alone a natural 
'^oWer can act. 

The third and most essential advantage of machines, is 
in augmenting, or rather in modifying the energy of the 
moving power, in such a manner, that it -may produce ef- 
fects of which it would have been otherwise incapable. 
' For instance, aman might with exertion lift 4 cwt., but let 
him apply a lever, and he will lift many times that weight. 

The* motions produced by machines are of three kinds, 
viz. accelerated, uniform, and alternate, i. e. accelerated 
and retarded. The first of these always takes place when 

* Prom " A Compendium of Mechanics,'' By Robert Brunton, engineer, 
Glasgow. 2d edit, just publislied. 
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the moving power is immediately applied; the second) af- 
ter the machine has been in motion for. a short , time ; the 
third in intermitting machines> such as pendulum clocks, 
&c.-; but though a, second's pendulum is accelerated the 
first half second, and retarded the next, still it produces a 
constant number of vibrations in a given time; and there- 
fore may be considered as a machine of uniform motion. 

The grand object in all practical cases, is, to procure a 
uniform motion, because it produces the greatest effect. 
All irregularities of motion indicate that there is some 
point resisting the motion, and to overcome which a part 
of the propelling power is wasted, tind the greatest vary- 
ing velocity is only equal to that velocity by which the 
machine would move when its motion is uniform. If the 
machine moves with an accelerating velocity, it is certain 
that the power is greater than what balances the opposing 
resistance, and therefore cannot produce the greatest* 
effect ; because the whole resistance is not applied. In 
both these cases the machine has neither the power nor the 
effect which it would have if moving uniformly. 

When irregularity of motion takes place, particularly 
in a large heavy machine, it suffers a continual straining 
and jolting, which must very soon destroy it. It is lltere- 
fore of th^ greatest consequence, that, from all machines, 
every cause tending to produce irregularity of motion 
should be taken away. 

Many fundamental rules having already been given'''; 
and from what has just now been stated respectii^g. the 
motion of machines, it is thought unnecessary to give any 
elaborate calculation on the maximum and minimum effects 
of motion: therefore the following statements pf the effects 
of one horse's power, in the different applications enume- 
rated, will conclude this article. . 
One horse's power, at a maximum, is calculated to lift, by 

means of a pump, 250^ hhds. of water, 10 feet high in 

one hour. 

^ * In the former pari of the work. 
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Qua hovie's pMrer> at a madhim^ k ^akf^atedte fbiv^-Klft 

spmdles, with preparatiou of cottoo ]ran» tvi»l. 
IHtto dittos 500 spiadlet, wkk preparatiott of mulQ yiMnij 



No.4B. 



INO.40. 

Ditto ditto, 100ft spindles* with pr^fiaratioa of amle j9i»t 
No. 110. — ^Tfae intermediate numbers im nsoiiertioa. 



No. 110. — ^The itttermediato numbers i«p«oportioii. 
Ditto ditto» 12 power looms* with prepar^Ltkro. 



STEAM BNGINB. 

Th£ rules of practical mechanics, with various examples, 
have been stated^, embracingthe mechanical powers, which 
exhibit the analysis of machinery — ^The rules for finding 
the weight and strength of the different parts — ^The centres 
of gravity, percussion, and gyration, which determine, ac- 
cording to the nature of the machine, that point in which 
all its force is collected — ^And an explanation of the nature 
of motions, and the effect of machines ; showing, that when 
a machine is producing the greatest effect, or working at 
a maximum, that the motion is uniform ; the power and 
resistance being in a proper proportion to each other. 

What remains now to be explained, are, the rules con- 
nected with the steam engine> and the common and 
force pumps, which are, viz. 

Steam Engine. 

Fuel. — ^To produce equal heats, | cwt* of Newcastle 
coal is equal to 1 cwt. of Glasgow coal, and to $| owt. of 
iix>od, or three times die weight. Also, it takes ^doable 
the weight of oulm to tiiat of eoal. 

Upon the premises of Messrs, Claud Girdvood and Co. 
^Glasgow, there are two steam enginea, <me of S3 boise 
ffomet, and 1 of 12 horse power^ The daily cooauwpt of 
culm for the first, upon an nTerage, is ^ waggons* ^ M^* 
each; for the second 1^ wmsggoitm. Tvkmg an ^y^if^ip^ &pp 
4hefie two, givas 84 libs, of culm per horn fftr oaob J^rse 
power. 

* In Hie preeedJAf purt 4»f iJks work. 



iPfe M^ncA^ 6f «6tf p^ bottt for one faors6 power, is 
from 13 to 20 libs., according to the streiigth of the fnet, 
and the mnstmet by which th^ furnatce is fed. — ^Consitmpt 
of \^ood per hMur for one hOrscf power, is SO libs.---Gonf- 
su^t of ctilm per hour for one horse power, is 84 Ifbs. 

I trnst I shaB not be thought impertinent, and, I hope, 
not partial, in recommending on^ of the latest, and I may 
safely say, the best improvements, as yet known, for the 
economical using of fuel; it is, BruHion of Birmingham's 
Fire Regulator. This machine feeds the fire in the most 
regular manner, and nicely proportions the quantity of coal 
thrown upon the grate, to the quantity of steam required. 

Several of the public works, using steam ^[igines 
in London, have this fire regulator attached to their 
boilers. And from the accoui^tji kept by their engineers 
of the quantity of coal consumed, it is found that a saving 
of from 15 to ^ per cent, is produced by this machine . 
But the regular manner of feeding the fire, and, conse- 
quently, the saving of frfel, are not the only advantages 
derived from this excellent apparatus. There is no regu- 
lar fireman needed, the hopper only requires to be filled 
with jsqA in the morning, and no other attendance is ne- 
fcfessary ; also the ^ppletfientary boiler, which is attached 
tb i^e latg^ boiit^, fi^^ an aMltlonal <quMti%y of stea^, 
i^y ftbto 3 %o « hiit^ J6 ftfoportiota io iht sizfe x>f the 
engine, akid J)4*el^elfte4j the Ifttge boitel* from the iarjurkms 
^lteee§ 'of the flJ^. 

Thes^i ^^r^til^^i), ^AkiAi dre derived fh>m iSiis ftte rt- 
gulator over the usual mode of feeding fte 'fine hy hathd, 
^^kelt me bf the ittb^ uiiefiil invettttotti^ of the present 
«tey, ^hd, ittfabt,^ ^dtttfi toginfe lis note^mplete withotrtft. 

B5iL*fe^-^-^*ft^ ik varies ftmns, %tit the modt'^neral 
tt¥^ pi^jjoi^tibn^a as MtoWs, Vil!. Width 1, depth 1.1, l^gfli 
SiS^, theilr ^^dty teltl^, ^ftH* *the in^t p^, two torses 
^crffe flWltt the "p&imt ttf ffli* ^giii6 ¥br ^ich ^ey are 

Boulton and Watt allow 25 cubic feet of -spftte fonefteh 
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horse power, some of the other engineers 3U0W 5 feet of 

surface of water. 

Steam — arising from water at the boiling point, is 
.equal to the pressure of the atmosphere, which is, in round 
numbers, 15 libs on the square inch ; but to allow for a 
constant and uniform supply of steam to the engine, the 
safety valve of the boiler is loaded with 3 libs, on each 
square inch. 

The following table showis the pressure of steam, ac- 
cording to its heat and expansion. 
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By small additions to the temperature, an expansive 
force may be given to steam so as to be equal to 400 times 
its natural bulk, or in any other proportion, provided the 
vessels. Sec. diat contain it he strong in proportion. 

The following is a simple rule for finding the quantity 
of steam required to raise a given quantity of water to any 
given tempernture. 

Rule. — Multiply the water to be warmed by the diffe- 
rence of temperature between the cold water, and that 
to which it is to be raised, for a dividend; then to the 
temperature of the steam add 900 degrees, and "from that 
sum take the required temperature of the water: this last 
remainder being made a divisor to the above dividend, the 
quotient will be the quantity of steam in the same terms 
as the water. 
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EXAMPLE. 

What quantity of steam at 212° will raise 100 gallons of 
water at 60.° up to 212° ? 

212°— 60°X100 ' ^ „ - ^ r^ A ' , 

21:^° + 900° —212° ^ 17 gallons of water fortoed into 

steam. 

Now, steam at the temperature of 212^ is 1800 times 
its bulk in water, or 1 cubic foot of steam, when its elasti- 
city is equal to 30 inches of mercury, contains 1 cubic inch 
of water. — ^Therefore 17 gallons of water converted into 
steam, occupies a space of 4090| cubic feet, having a 
pressure of 15 libs on the square inch. 

Horse Power. — Boulton and Watt suppose a horse 
able to raise 32,000 libs, avoirdupois 1 foot high in a minute. 
Desaguliers makes it 27,500 libs. 
Smeaton* do. 22,916 do. 

Boulton and Watt, however, in calculating the power of 
their engines, suppose a horse to draw 200 libs, at the rate 
of 2^ miles in a hour, or 220 feet per minute, with a con- 
tinuance, drawing the weight over a pulley — now, 200 X 
220 = 44000, L e. 44000 libs, at 1 foot per minute, or 1 
lib. at 44000 feet per minute. 

Length of Stroke. — ^The stroke of an engine is 
equal to one revolution of the crankshaft, the!refore double 
the leqgth of the cylinder. When stating the length of 
stroke, the length of cylinder is only given, that is, an en- 
gine with a 3 feet stroke, has its cylinder 3 feet long, 
besides an allowance for the piston. 

The following Table shows the length of stroke (or 
length of cylinder,) and the number of feet the piston tra- 
vels in a minute, according to the number of strokes the 
engine makes when working at maximum. 

Length of Stroke. Number of Strokes. Feet per Minute. 

. 43 . . . 172 



Feet 2 

3 

4 

5 

-^ — 6 



32 
25 
21 
19 



192 
200 
210 
228 
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250 



Cylinder. — ^When the engine is wci|i(Mp^'£t^a?iPU|i, 
the effective foroe of flie piston is genejr^j (is^fi^i^ei ^ 
10 libs, for each square inch of its surface. 

Te^alcidaU ike power of the Emgine. 
&VUE.^^H\iltip\y the acea of cylinder by ^e ^ffecti^e 
pressure «s 10 libs., the product is the weight tiie engine 
can raise.>-^Multiply tibis weig^ by the'Sumber of feet the 
piston travels in one minute, whkh mil give tiie momen- 
tum or weight, the en^ne can lift 1 foot high per minute; 
divide this momentum by a horse power, as previously 
stated, and the quotient will be the numberof horsepower 
the engine is equal to. 

BXAMPLE I. 

What is the power of an engine, the cylinder bein^ 42 

inches (Jiameter, and stroke 5 feet? 

4yx. 7854 +10X210 ^^^. 
• TiQOO "** oorse i power. 

EXAMPJ.E.II. 

What size of cylinder will a 60 horse power ^i^gimB;, re- 
quire, when the stroke is 6 feet? 

44000 X 60 ' . 

— ^^"STTO = •^^'^ *'^^'^" ^^^ of cylinder. 

Note. To find the power to lift a weight at .any velo- 
city, multiply the weight in libs- by the veio.<?i^ijti. feet, f^^d 
divide by the horse power; the quotient jfiUlbe the num- 
ber of horse power required. 

Nozzles.-— The diame|;er of, the v^vesiftf N0%|J^ 
ought to be* fully one-fifth of the'dis^i^r.ofjQyjyaii^^r. 

AiR-PuMP.— The sxdid contq^ of Jjt»e ^iq^ump are 
equal to the fourth of the solid contents of cylinder, or 
when the air-pump is half the length of the stroke of the 
engine, its .area is equal to. half the area of cylinder. 

Condenser— is generally equal in. cqiacity to theair- 
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pump ; l}ut when convenient, it ought to be more ; for 
wbefl4€»Fge, thoro -is a greater space of maeuum, and the 
steiam id isoouer condensed. 

Cold WatEIi Pump. — ^The capacity ef the cold wa- 
ter pump defiends on the temperature !of the water. 
Many eiigiaes return their water, which cannot be so cold 
as water newly drawn from a river, well, &c.; but nehen 
water is at the common temperature, each horse power 
reqtxires nearly 7^ gallons per minute"^. Taking thi;s 
quantity ^s a {Standard, the size of the pump is easily 
found by the following rule, viz. — ^Multiply the number of 
horse power by 7^ gallons, and divide by the number of 
strokei per miniite ; this will give tite:qiiaflti^ of water to 
be raised each stroke of pump. Multiply this quantity by 
231, (the number of cubic inches in a gallon), and divide 
by the length of eflFective stroke of pump, the quotient 
will be the area. 

EXAMPLE. 

What diameter of pump is requisite for a 20 horse 
power steam engine, having a 3 feet stroke, the effective 
stroke of pump to be 15 inches ? 

-^ =4.6875gallons the pqmp lifts eaeh stroke 

4:6875X231 . , 

jg =»72.1875 inches area of pump. 

Hot Water Pump. — ^The quantity of water raised at 
each stroke ought to be equal in bulk to the OOOth part of 
the capacity of the cylinder. 

Proportions. — ^The length of stroke beipg 1, the 
length of beam to oentre will be 2, the length of crank 
.5, and the length of connecting rod 3. 

The following table shows the force which the coooeot- 
ing rod has, to turn the crank round, at different parts of 
the motion. 

* An Engine will work with a less supply of water, «ay fire gallons per 
minute ; but whenwirter can be had without a considerable expense of power, 
seven and a half gallons is preferable ; because an abundance of water keeps 
^the condenser, &e<-<cooly and 'thereby j^ducesa?moie perfect >Tacuiim. 
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EXPLANATIONS. 



CoL A. Decimal proportions of descent 
of the Piston, the whole descent 
being 1. 

CoL B. Angle between the connecting , 
rod and crank. 

CoL C. EHiective length of the Lever 
upon which the connecting rod 
acts, the whole crank being 1. 

CoL D. Decimal proportions of half a re- 
volution of the fly-wheel. 

CoL C. Also shows the force which is 
communicated to the fly-wheel, 
expressed in decimals, the force 
jf the piston being 1. 



A 


B 


c 


D 


.0 


ISO*' 


.0 


.0 


.05 


151^ 


.46 


.128 


.10 


141 


.62 


.158 


.15 


131^ 


.74 


.128 


.2 


123 


.830 .271 


.25 


117 


.892. .308 


.3 


UOj 


.94 .342 


.35 


104 


.976 .377 


.4 


97| 


.986 .41 


.45 


9l| 


1. 


.441 


.5 


85i 


1. 


.473 


.55 80 


.986 .507 


.6 


75 


.956' .53« 


.65 


69 


.92 


.572 


.7 


.m 


.88 


.607 


.75 57 i 


.824 .642 


.8 49 


.746' .68 


.85 42 


^ .66 1 .723 


.9 34 


.546; .776 


.95 23^ 


.390 .84 


1.0 


.oooli.o 



Fly- Wheel — Is used to regulate the motion of the 
engine, and to bring the crank past its centres. The rule 
for finding its weight, is, — Multiply the number of horses' 
power of the engine by 2000, and divide by the squiEure of 
the velocity of the circumference of the wheel per second, 
the quotient will be the weight in cwts. 

EXAMPLE. 

Required the weight of a fly-wheel proper for an engine 
of 20 horse power, 18 feet diameter, and making 22 revo- 
lutions per minute t 

18 feet diameter = 56 feet circumference, X 22 revo- 
lutions per minute =- 1232 feet, motion per minute -^ 60 
= 20J feet motion per second ; then 2OJ2 *^ 420^ the 
divisor. 

20 horse power X 2000 — 40000 dividend. 

40000 

-^Qi- 90.4 cwt. weight of wheel. 

Parallel Motion. — The radius and pitfallel bars are 
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of the same dimensions ; their length bekig generally l-4th 
of the length of the beam between the two glands, or one 
half of the distance between the fulcrum and gland. 
Both pairs of straps are the same length between the cen- 
tres, and which is generally three inches less than the half 
of the length of stroke. 

Governor, or Double Pendulum. — If the revolu- 
tions be the same, whatever be the length of the afms, the 
balls will revolve in the same plane, and the distance of 
that plane from the point of suspension, is equal to the 
length of a pendulum, the vibrations of which will be. dou- 
ble the revolutions of the balls. For example ;^— suppose 
the distance between the point of suspension and plane of 

revolutidn be 36 inches, the vibrations that a pendulum of 

375 

36 inches will make per minute, is = /"o^ == 62 vibra- 

62 
tions, and To = 31 revolutions per minute the balls ought 

to make. 

PUMPS. 

There are two kinds of Pumps, lifting and forcing. The 
lifting, or common pumps, are applied to wells, &c. where 
the depth does not exceed 32 feet; for beyond this depth 
they cannot act, because the height that wateris forced up 
into a vacuum, by the pressure of the atmosphere, is about 
34 feet. 

The force pumps are those that are used on all other 
occasions, and can . raise water to any required height. 
Bramah's celebrated pump is one of this description, and 
shows the amazing power that can be produced by such 
application, and which arises from the fluid arid newly 
non-compressible qualities of water^ ^ ' ' : 

The power required to raise water any height is equal 
to the quantity of water discharged in a given time, and 
the perpendicular height. 

EXAMPLE. 

Required the power necessary to discharge 175 ale gal- 
lons of water per minute, from a pipe 262 feet high ? 
Tech. Rep. Vol. VII. d d 
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One de gaUon of water weighs 10^ libs. aToir. nearly. 

176 XlOi=- 1799X262 — 458848 ^^^^ 

,4^|wwv.=10.o horse power. 

The following is a very simple rule, and easily kept in 
remembrance. 

Square the diameter of the pipe in inches, and the pro- 
duct wUl be the number of libs, of water avoirdupois con- 
tained in every yard length of the pipe. If the last figure 
of the product be cut off, or considered a decimal, the 
remaining figures will give the number.. of ale gallons in 
each yard of pipe ; and if the product contains only one 
figure, it will be tenths of an ale gallon.. The number of 
ale gallons multiplied by 282, gives the cubic inches in 
each yard of pipe ; and the contents of a pipe may be 
found by proportion. 

EXAMPLE. 

What quantity of water will be discharged from a pipe 

5 inches diameter, 252 feet perpendicular height , the wa- 
ter flowing at the rate of 210 feet per minute ? 

210 • .. 

6* X "-^ =» 176 ale gallons per minute « 

e 252 

5 =— Q— = 2100 libs, water in pipe. 

2100 X 210 ^ 

— IIqqq — ~= 10 horse power required to pump that 

quantity of water. 

The following table gives the contents of a pipe one 
inch diameter, in weight and measure, which serves as a 
slandard for pipes of other diameters, their contents being 
found by the following rule. 

Multiply the numbers in the following table against 
any height, by the square of the diameterdhfce pipe, and 
the product will be the number of cubic, inches avoirdupois 
dunces, and wine gallons of water, that the given, pipe will 
contain. 

EXAMPLE. 

How many wine gallons of water is contained in a pipe 

6 inches diameter, and 60 feet long? 



(M feircmg and U^ifufi PvMp^"> 

2.4480 X 36 = 88.1280 wine g^tin. 
In a wine gaSon tliere are 231 cubia inches. 
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Feoehlgta. 


Quantity in 


VPr«igfar& AToir. 


Ckdlom 


1 


Cubic Inches. 


Oz. 


Wine measure. 
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56.55 


32.77 


.2448 


7 


65.97 


38.23 


.2423 


8 


75.40 


43.69 


.3264 


9 


84.82 


49.16 


.3671 


10 


94.25 


. 54.62 


.4080 


20 


188.49 


109.24 


.8160 


30 


282.74 


163.86 


1.2240 


40 


376.99 


218.47 


1.6300 


50 


471:24 


273^ 


2.0400 


60 


565.49 


327.71 


2.4480' 


70 


659.73 


382.33 


2.8560 


80 


753.98 


436.95 


3.2640 


90 


848.23 


491.57 


3.6700 


100 


942.48 


546.19 


4.0800 


200 


1884.90 


1092,88 


1 5.1600 






The resistance arising from the fri($tion of water flowing 
through pipes, &c. is directly a^ the velocity of the water, 
and inversely as the circumferenee pf ttie pip|e. 

The data given is a medium, and which is l-5th of tho 
whole resistaace ; this is the standard generally adopted, 
being consider^ as most correct. 

. r 

JiXAMPLB I. 

What is the power requisite to Overeonie the resisttuice 
and friction of ai colunpi of water 4 inthes diameter, 100 
feet high, and flowing at the velocity of 300 feetper minute? 

dd2 



S88 On Forcing and Lifting Pumps. 

546.19 K^ ^4^10 ^Aao 
jg- — = 546.19, say 546.2 

~ 440Mr* = 3.7, l-5th of which is .7, therefore the 

power required to overcome the resistance occasioned by 
the weight and friction of the water will be 3.7 x .7=4.4 
H. P., say 4.5 horse. power. 

BXAMPLE II. 

There is a cistern 20 feet square, and 10 feet deep, 
placed on the top of a tower 60 feet high ; what power is 
requisite to fill this cistern in 30 minutes, and what will 
be the diameter of the pump, when the length of stroke is 
2 feet, and making 40 per minute i 

20 X 20 X 10 = 4000 cubic contents of cistern. 

—OQ = 133.3 cubic feet of water per minute. 

133.3 X 1000 0001 o^ru • * 
16 "^ 8331.25 hbs. avoir, per minute. 

8331.25 X 60 i , I. , ^ t^. L 

-^jjQQQ = 11.36 horse power, l-5th of which 

is — 2.27 X 11.11 = 13.63 horse power required. 

133 3 
2^ 40:~io = 1-7 X 144= 244.g0 _ g^ y 

.7854 

V311.7 = 17.6 inches, diameter of pump required. 

Founders generally, prove the pipes they cast, to stand a 
certain pressure, which is calculated by the weight of a 
perpendicular column of water, the area being equal to 
the area of the pipe, and the height equal to any given 
height. 

To ascertain the exact pressure of water to which a pipe 
is subjected, a safety-valve is used, generally of 1 inch 
diameter, and loaded with a weight equal to the pressure 
required : for example, a pipe requires to stand a pressure 
of 30Q feet, what weight will bte required to load the safety 
valv^ of one inch diameter ? 
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Feet. Inches. ^Ounces. 

300X12=3600><{ .7854 = 2827.440 >^ 1000 1^^ 

: 1726 "" 16 

= 102 libs 4;J oz. weight required. 

Each of the weights for the safety-valves of these Hy- 
drostatic proving-machines are generally made equal to a 
pressure of a column of water 50 feet high, the area being 
the area of the valve. 

50 feet of pressure on a valve 1 inch diam. = 17.06 libs. 
50 do. do. do. IJ do. == 26.65 dp. 

50 do. do. do. 1^ do. == 38.38 do. 

50 do. do. do. 2 do. = 68.24 do. 

In pumping, there is always a deficiency, owing to the 
escape of water through the valves ; to account for this 
loss, there is an allowance of 3 inches for each stroke pf 
piston rod: for example, a 3 feet stroke hiay be calcu- 
lated at 2 feet 9 inches. 

There is a town, the inhabitants of which amount to 
12000, and it is proposed to supply it with water, from a 
river running through the low grounds, 250 perpendicular 
feet below the best situation from the reservoir. 

It is required to know the power of an engine capable 
of lifting a sufficient quantity of water, the daily supply 
being calculated at 10 ale gallons to each individual : also, 
what size of pump and pipes are requisite for such ? 

12000 ^ 10 = 120000 gallons per day. ' \ ^ 

Engine is to work 12 hours, 1?^^ = 10000 gallpns^er 

hour. 

}^^ = 166.6 gallons per mtnute! 
60 © r 

The pump to have an efiective stroke of 3| feet, and 
making 30 strokes per minute. 

J_^® = 5.5533 gaUons each stroke. 

282 X. 5.6 = 1579.2 cubic inches of water each stroke. 

1579.2 



3 ifeet 9 in. =45 in. 



= 35.1 inches, area of pump. 
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35.1 



yQ^j-s= 447, therefore hJA/LjI = 6.7 diam of pomp. 

' The pipes will require to be at least the diameter of the 
pump ; if they are a litde more, the water will not require 
to flow so quickly through Ihem, and thereby cause less 
friction. 

The power of the engine will be 
166.6 gall. X 10^ lb. X 250 feet = 43692S momentum. 

^^. = 9.7, add l-5th = X1.64 horse power. 
44000 

^^ = 13.3, ^ 15.96 do. Waft. 

496925 

^^— — ~- =16.5, — — = 18.6 do. Desoffuliers. 



MISCELLANEOUS. 



cm. — Proposed •Ciiy iff Loni/(m Literary InMitutim, 
far the vnHpruvemeM cf persons enyaged in Commercial 
and Prof eesimai pureuife. 

We have just been favored with a prospectus of the above 
laudable institution ; and, from the great respectability of 
the names attae^hed as promoters of it, we think it can 
hardly fail of .success. 

We extract the following particulars for the information 
of our readers : 

''Among the characteristics of the present age, there is no 
one more remarkable than that increasing desire for instruc- 
tion, whichhas of late been so rapidlyextendingitseU'through- 
out all classes of the community. The importance of giving 
the strongest encouragement, and the most judicious direc- 
tion to tbiA desipe, is a sulgect upon which it isuimecessary to 
enlarge. There is, in this populous metropolis, a nume- 
rous dass of persoiis, who, though desirous of ioEftractiQg 
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themselves, have not, indiYidually^ the means of comiaiaad- 
iltg those ^ids and facilities, without which, the aie^uisitiun 
of kiiowdedge .is itedious and painfuJ. It is only bj^ t^- 
operation in considerable numbt^s, and by the cOn'seq^iaflt 
saving of e&penoe to ea^ch, that persons 4^ this class^ain 
avail themsekes of those helps to instruction, which it 
would be impossible for them, separately, to attain. 

Of the benefits of co-operation for ^this purpose, an 
admirable example has recently been set by the Mechanics' 
Institution ; this Association however, -oafiginally projected 
exclusively fcwc the improvement of operative mechanios, 
has manifested a more decided leaning towards the manual 
and practical arts, andithe sciences immediately connected 
with tbein, than is either suitable or initeresting to persidns 
of different professicmal avocations. It is no diBparagement 
to this eXceUeat institution, that it does Aot precisely jo^eet 
the wants of 4JMae, for whom it was notioriginally destined. 

For the numerous body of persons above alluded to, 
consisting of clerks, mid other gentlemen «en^ged inioom- 
mercial and professional pursuits^ a more extended, ^and 
purely inteOeetual course of instruction is required, without 
that reference to manual skill which is so important to 
oper£^ve mechanics; and U has been imagined Ihat ap 
institution formed upon the plan of the Meobaittcs' Insti- 
tution, but ^itb suitable omisaiens and modifications, will 
prove as acceptable as it must be useful to many individuals 
of this description. A very considerable proportion of 
them are young men, as yet unincumbered with the cares 
of a family, and ^these especially might be ei^ected as ivell 
to {HTofit the most largely by ;such a scheme, as to tdoe 
the warmest interest in the ol]^ects£or which it is designed. 

It is proposed to secure ito those who may become mem- 
bers, on payment of a modersute annual subscription, fad- 
Kties for intellectual improvement, in the three following 
ways. 

1st. By the delivery of lectures on the most intersting 
and important departments of science and literature, in- 



902 Proposed City of London lAitrary Insiitutiott. 

clading Polite Literature, History, Mathematics, the prin- 
cipals of Trade and Commerce, and the mast instructiye 
branches of Natural and Moral Philosophy. By this varied 
range of subjects it is hoped that the tastes of all will be 
gratified,^the best books for private reading will be pointed 
out, and the powers of reflection and judgement will be 
strengthened by the habit of following the lecturer through 
a series of well connected facts, and of accurate and phi- 
losophical reasonings. 

2nd. By the delivery of lectures, and the formation of 
classes, for the attainment of the French, Latin, or any other 
language which the members may wish to learn. The impro- 
ved methods of teaching the languages, lately introduced, 
render the advantages of co-operation greater in Uiis de- 
partment of learning than in any other: and it is super- 
fluous to insist on the entertainment, or on the improving 
tendency, of acquisitions which open a new world of lite- 
rature to the view of the student. 

3rd. By the establishment of a library of reference and 
circulation, and also rooms for reading and conversation. 
This library will be designed principally to assist the effect 
of the lectures, and to promote and facilitate the private 
instruction of the members; the greatest care therefore 
will be employed to provide it with all works which com- 
bine interest with instruction, and which may harmonize 
with the purposes of improvement contemplated by the In- 
stitution. 

It has been computed that the above purposes may be 
fully realized by the co-operation of a number of subscri- 
bers, not less than four-hundred, at two pounds per annum 
each; and as soon as there appears a sufficient prospect 
of such a number coming forward, immediate measures 
will be taken to estabish the Institution." 
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. On the great facilities note afforded to the acquirement 
of Practical Information, by the recent Institutions 
. established throughout the United Kingdom, and the 
publication of Works tending to promote it. 

We cannot close our seventh volume, without congratu- 
lating ourselves on' the great success we have experienced 
in establishing a work, which we feel justified in saying, 
will always be considered as one deserving of confidence, 
from the great care we have taken in the choice of the 
materials forming it. 

At the period of commencing our labours, three years 
and a half since, the want of such a work was greatly felt ; 
this conviction, induced us to undertake the task ; and the 
public, we gratefully acknowledge j from the encouragement 
it has met with, evidently felt the salme conviction. We are 
proud to say, that, hitherto, the work has beea entirely 
supported by its own merit, and the favour of that public ; 
having already been under the necessity of reprinting 
several of the early Numbers, and others now require it. 

We may now, therefore, consider our work as being 
fully established, and only Requiring the same care and 
assiduity on our part, to be constantly afforded to it, which 
has raised it to the respectable station it has attained ; the 
increasing favour of the public, will, however, prove the 
best incentive to our unremitted endeavours, to render it 
still more worthy of its approbation. 

We have, in the progress of the present volume, given 
the work a new form, wherebv it is better calculated to 
meet the increasing desire for information amongst those 
valuable and numerous classes of society, the opreative 
Mechanics, andAriizans ; for whose instruction, and con- 
sequent improvement in their labours, (now become of so 
much consequence to the welfare of this manufacturing 
country,) such admirable Institutions are now formed, and 
are rapidly extending throughout the united kingdom ; — 
and, although our work contains numerouiti articles which 
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must prove of the highest interest to all ; yet to these, the 

practical information it affords, must be peculiarly de- 
sirable. 

We need not now restate our qual^ations for this 
undertaking, as t^e work speaks for itself. It may, how- 
ever, be desirable to lay a short summary of the principal 
contents of some of the early volumes before our xeades, 
with a view of calling the attention of those, who baye 
only recently commenced their acquaintance ^ith the work, 
to what the]/ may expect to find in the preceding volumes. 
In the first volume, we have published an extensive 
patent, illustrated with no less than three octavo, aiid three 
quarto plates, containing the important inventions of the 

>)ate Mr. Nicolas Paul, of Geneva, for the improvement 
(Of lamps and reflectors ; and which patent had neveir been 
published, owing, no doubt, to the very considerable ex- 
pence of the engravings necessary to illustrate it. The 

. fat&it is now become the property of the public. We 
also gave the late -Mr. W. E. Sheffield's patent, for an 
in^>roved reverberatory furnace and apparatus, for sepa- 
rating metallic substances from their ores, and particularly 

: for making pure zinc in the E^t Indian and Saxon me- 

:.thods; and for an improvement in which, jas wehave jti^t 
announced, Mr. Benecke, in conjunction with Messrs. 

' Shears's, have r'ecently obtained another patent. Mr. 
Brockedon's patent, for drawing wire through jewelled 
holes, is also given; and which, we lately learn from him, 
has entirely superseded the use of the long celebrated 
Lyons drawing-plates in that city, for drawing gold and 
silver wire. Mr. Ryan's ipiproved mode of ventUatiag 
mines is also contained in this volume, and which^^if 
generally adopted, would prove an effeptual remedy 
against the melancholy accidents continually happening 
from explosions in coal mines. A long series of articles 
on Iron and Steel, by the Editor^ are likewise contained 
in this volume, and in the succeeding ones ; and which 

: comprise the results of the long experience in working 
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those important metals, of the Editor's late farther, himself, 
and others; and will always remam a valuable addition to 
OUT knowledge on this subject. Professcwr Barlow's im- 
port€int discovery for ascertaining and correcjting the local 
variation of the sJdp's compass is likewise given. Mr. 7. 
Perkins's metiiods of warming and v:entilating rooms, and 
his siderography, or art of engraving upon east-steel, and 
also his ship's pump ; and Mr. Curwen's excellent article, 
on the great advantages of deep draining in agricultural 
pursuits, Are also giv«n ; as well as Mr. Bx)gers's inq)rov«d 
mode of* cultivating mushrooms. Two articles on the mi- 
-croscope, by the Editor, are also contained in this volume. 
A valuable article by the late celebrated Dr. William 
Lewis, author of the CommerciwmPhilosophico- Technicum, 
on gold coloured vaimishes or lackers^ &c. will be seon in 
it. Bradbury's improved culture of the waiter-oreiss^ is 
:also given. Two articles ou the important subject of se- 
ducing fraction in machinery, uud the consequent loss of 
power arising therefrom, by the Editor, will be found 
therein. The earliest eocrect acci^unt of the French poteh 
or varnish, now in such univexssd estimatioB, is also ^given 
in this volume, together with other recipes in varmsh 
making. Various applications of the common cyfindrical 
ojBice ruiier, to the purposes of a letter-copying press^itx) 
the taking impressions from plants, ansd drying plants, to 
litho^aphy, aaid to typoigraphy, by tiie Editor, aire alsp 
:given. likewise, a collection of various useful c^nenls. 
A valuable a^icle on the manufacture of the pyroligneous 
:aeid in France; a collection of various solders, ^and on the 
preparation of various oxides of iron, for polishing gold, 
silver, brass, steel, &c. On a portable furnace formed of 
pumiee-fitone ; the advantages of which the Editor almost 
daily experiences. " On the French oxygenated matches, 
&c. ^. 

In the second volume will be found an interesting artielie 
on the material and manufacture of the celebrated Italian 
or Leghoarn bcmnets, now hetcome so important an ^tiole 
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of maDufacture in this country. An account of Ward's 
« American alternating steam engine^ and his theory of the 
crank, the most satisfactory theory that has hitherto ap- 
peared. An article by the Editor, on browning gunbarrels. 
Two other and very important ones, on the manufacture 
and uses of the sulphurous acid, and of the sulphuric acid, 
'in France; the process used in the formation of the latter, 
having now been adopted in this country. Others, on the 
American ice-closets, and houses; on various domestic 
telegraphs; on soldering lead by burning-tow, &c. ; and on 
soldering cast-steel. An account of various curious pro- 
cesses employed in jewellery, by the Editor. On the ma- 
nufocture of oxalic acid in France. Berzelius on the use 
.of the blow-pipe in chemical analysis, and in the examina- 
* tion of minerals. Dr. Fyfe's analysis of tutenag, or the 
white copper of China. On the manufacture of the tar; 
taric and the oxalic acids, in France. On the late Dean 
Milner's valuable Cambridge student's lamp, by the Editor. 
On the allesoirs, or boring machines used in France^ 
On the German fungus, or tinder agaric. Wray, and 
Copland, on the great efficacy of repeated effusions of 
cold water, in cases of poisoning by opium. Van Eckart's 
valuable alloy of copper, silver, and platina, by the Editor. 
;0n instruments for drilling and boring. Hints on garden- 
ing. On the production of blue, instead of red flowers, in 
the hydrangea hortensis. On the manufacture of the hy- 
drochloric (muriatic) acid in France. On the Geneva 
lamps and reflectors, by the Editor. Knight, on the cul- 
ture of the pine-apple, without bark, or other hot-beds; 
and on the management of fruit-trees in pots. On the 
manufacture of nitric acid in France. On the various uses 
of albumen in the arts. On the manufacture of ammonia 
in France. Holtzapffel and Dejjierlein, on polishing wood, 
ivory, bone, horn, tortoise-shell, brass, iron, and steel, in 
the lathe; and on varnishing or lacquering them. East- 
man's American saw-machine, with sectional teeth. On 
the manufacture of starch in France. On Varley's imr 
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proved blow-pipe with two beaks/ by the' Editor. Wil- 
liamson, on the cultivation of the filbert in Kent. Tur- 
rell, on etching-needles and dry-points. Hallet, on the 
cultivation of the American cranberry in dry beds. 
Knight, on economising the fuel employed in heating the 
flues ot forcing-houses. Wells, on the cultivation of Chi- 
nese chrysanthemums. On the imiproved slaughter-houses 
at Paris. On fatal explosions of steam-boilers, with re- ' 
marks by the Editor. Hoxby's patent nautical quadrant. 
On French-plating and silvering. Wieland, on making 
artificial pastes, in imitation of precious stones. Berthier, 
on' the uses of sulphate of lead in the arts. Williamson, 
on the culture of the ranunculus and anemone. Garnier, 
on the cultivation of strawberries. Herbert, on the culture 
of hyacinths. Field's improved filtering apparatus, drying- 
stove, and compound press, for colour-making, &c. On 
bronze-powder, by the Editor. Nock, on the French- 
varnish, or polish, for wood. On economising fuel. On 
grinding and polishing lenses, by the Editor. On the 
French modes of preserving health, by ventilation, &c. 
ETaussman on the assay of minerals by means of the blow- 
pipe. Wilson, on artificial stone chimney-pieces. Van- 
herman, on rendering fish- oil and linseed oil drying, and 
on various cheap oil-paints. Tiirrell, on economising lamp- 
light. On the preparation of the acetate of lead in France. 
On the preparation of artifical slates. On the manufacture 
of the acetate of potash in France, &c. &c. 

[ To be continued,'] 



LIST OF PATENTS FOR NEW INVENTIONS. 

which have passed the Great Seal, since April, ^, 1825^ 

To Augustin Louis Hunout, of Brewer-street, Golden- 
square, in the County of Middlesex, Gent. ; who, in con- 
sequence of a communication made to him by a certain 
foreigner residing abroad, is in possession of certain ira- 
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prevements in ArtUtevy, M nsquetry, and other Fire-arlm. 
Dated April 23, 1825. — ^To be specified in enx months. 

To Thomas Alexander Roberts, of Atontford-plaee, 
Kennington-g^een, in the county of Surrey, Gent. ; for a 
method of preserving Potatoes, and certain other vege- 
tables. Dated April 23, 1S25. In m raoiMhis. 

To Samuel Ryder, of No. 40, Grower-piaGe^ Euston- 
square, in the county of Middlesex, Coach-maker; for an 
improvement in Carriages, by affixing the pole to the 
Carriage, by new invented apparatus. Dated April 28, 
1825. — In two months. 

To Daniel Dunn, of King's-row, Pentonville, in the 
Parish of Saint James, Clerkenwell, in the county of 
Middlesex, manufacturer of essence of coffee and spices ; 
for an improved Apparatus, for the purpose of beneficially 
separating the infusions of tea, or coffee, from their grounds 
or dregs. Dated April 30, 1825. — In six months. 

To William Davis, Engineer, of Leeds, in the county 
of York, and of the Bourne, Gloucestershire ; for certam 
improvements in Machinery for reduciing or conyerting 
wool, into slivers or threads of any desired length, unlike 
worsted; namely, presenting more numerous hair-pduitd, 
projecting from the surfaces of the slivers or threads. 
Dated May 7, 1825. — In six months. 

To Thomas Hill, the younger, of Ashton-under-Line, in 
the county of Lancaster, Land-surveyor and Engineer; 
for certain improvements in the construction of Railways 
and Tram-roads; and in Carriages to be used thereon, 
and on other Roads. Dated May 10, 1825. — In six 
months. 

To Edward Ellis, of Croxton, near Rochester, in the 
county of Kent, Lime-merchant; for an improved Brick, 
or Substitute for Brick; manufactured from a material 
hitherto unused for, or in the making of bricks. Dated 
May 14, 1825. — In six months. 

To Samuel Pratt, of New Bond-street, iii the countjr 
of Middlesex, camp-equipage manufacturer; for an' imv 
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proved maimer of combiniDg Wood and Metal, so a» to 
form Rails or Rods, adapted to the laianufacture of bed-*, 
steads, cornices, and other works where strength and light- 
ness are desirable; and which he demoninates, ''Union, 
or Compound Rods." Dated May 14, 1825. — In six 
months. 

To John Charles Christopher Raddatz, of Salisbury- 
square, Fleet-street, in the city of London, Merchant ; in 
consequence of a communication made to him by Ernest 
Alban, of Rostock, in the Grand Duchy of Mecklenburgh: 
Schwerin, Doctor in Medicine ; for certain improvements^ 
on, or connected with Steam Engines. Dated May 14, 
1825. — In six months. 

To Jean Francois Gravier, of Cannon-street, in, the city, 
of London, merchant; who, in consequence of a commu- 
nication from a certain foreigner residing abroad, is in 
possession of a certain method, or methods, of regulating 
the emission or flow of Gas from portable reservoirs ; and 
of encreasing the Safety or Security of such Reservoirs.. 
Dated May 14, 1825. — In six months. 

To Thomas Pyke, of Broadway, near Ilminster, in the 
county of Somerset, Dissenting Minister; for a Machine 
or Apparatus, to prevent the overturning or falling of 
Carriages. Dated May 14, 1825. — In two months. 

To Alexander Galloway, of West-street, in the City of 
London, Engineer; for a Machine or Machines, for the 
forming and moulding of Bricks, and other Bodies, usually 
made from clay, plastic, or any of the usual material from 
which building and fire-bricks are commonly made. Dated 
May 14, 1825. — In six months. 

To William Grimble, of Cow-cross Street, in the county 
of Middlesex, Gent. ; for certain improvements in the 
construction of Apparatus, for Distilling Spirituous Liquors. 
Dated May 14, 1825. — In six months. 

To Edward Garsed, of Leeds, in the county of York, 
flax-spinner; for certain improvements in a machine or 
machinery, for Hackling, Combing, or dressing Flax, 
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Hemp, and other Fibrous Materials.' Dated May, 14, 
1825. — In six months. 

To Oswald Weatherly, of Queen Anna-street, in the 
Parish of Saint Marylebone, in the county of Middlesex, 
Gent. ; for certain Apparatus or Machinery for the pur- 
pose of Splitting, Rending-asunder, Cutting, or Cleaving 
of Wood, and forming and securing the same in Bundles. 
Dated May 14, 1825. — In six months. 

To Goldsworthy Gumey, of Argyle-street, Hanover-* 
square, in the county of Middlesex, surgeon; for an ap- 
paratus for propelling Carriages on common roads or on 
railways. Dated May 14, 1825. — In six months. 

To John Young, of Wolverhampton, in the county of 
Stafford, Cooper; for certain improvements in the con- 
struction of Locks, for doors and other purposes. Dated 
May 14, 1825. — In six months. 

To James Fox, of Plymouth, in the county of Devon, 
rectifying distiller ; for an improved Safe, to be used in 
the distillation of ardent spirits. Dated May 14, 1825. — 
In two months. 

To Charles Mackintosh, of Crossbaskes, in the county 
Lanark, in Scotland, Esq. ; for a new process for making 
Steel. Dated May 14, 1825. — In six months. 

To John Badams, of Ashted, near Birmingham, in the 
county of Warwick, chemist ; for a new method of ex- 
tracting certaita metals from their Oresi and purifying cer- 
tain metals. Dated May 16, 1825. — In six months. 

To Isaac Riviere, of 315, Oxford-street, in the parish 
of Saint George, Hanover-squarOi in the county of Mid- 
dlesex, gun-maker; for an improved construction, arrange- 
ment, and simplification of the machinery, by which guns, 
pistols, and other fire-arms are discharged. Dated May, 
20, 1825. — In six months. 
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Aerial navigation, on improving, 172, 326 

Agate and crystal, on cutting with soft iron, 141 

Allan, on mailing tangent«screw8, 285 

f on applying tangent-screws to theodolites, &c, 370 

Allsop, on the Margosa-tree, and East Indian rock-oil, 17 

■ ' , on secret writing, 174 

, on refining East Indian wood-oil, 360 

Allsop's students' lamp, 261 

American furnace for ventilating sewen, 55 

American pot and poarl-ash, Rogers on, 92 

Apparatus, Bagnold's steam eoliaary one, 124 

Artificial fire- works, EdHpr on granulatiag cast-iron for, 44. 

Artificial memory. Editor on an improved one, 822 

Assay weights, on, 340 

Assaying gold and silver, on, 226, 273, 837 

Bagnold's steam culinary ai^mratus, 124 

Balanced or swinging masts, Clint's, 217 

Barrington, Daines, on propagating silk- worms, 34 

Benecke, on distilling pure zinc from its or^, 2194 

Bevan's improvement in. opening oysters, 199 

Bewley on warming manufiaciories, and bvrning lime, 127 

Blow-pipe lamp, Reveley's, 88 

Blyth on embanking land from the sea, 15i7 

Boilers, steam-engine, explosion o^ 64 

Bones, on preparing bouillon from, 82 

Bouillon irom bones, 82 

Brandy from potatoes, Tcsnnius on distilling, 329 

Brilliant fires, Cutbush on the Chinlese, 1, 73 

British opium, Cowley and Staines on preparing it, 145 

British imitations of Leghorn bonnetSy 162 

Brunner, on the preparation of potassium and sodium, 94 

Brunton on ma(»ines, 376 

Bulkeley's furnace for ventilating sewers, 55 . 

Candles, advantage of using in an inclined* position, 60 

Caron, on preventing the watering of silk in the loom, 236 

Carriers for lathes, Perkins's improved ones, 260 

Cast-iron used in the Chinese fire-works, 2 — Editor on granulating it, 
Reveley, on welding it to wrought-iron, 160 — employed by Davy to pre- 
serve the copper-sheathing of ships, 221 

Cast-steel, Thompson's patent for making it, 209 

Casts in wax, on making, 344 

Cement, Pritchard's improyed, 303 

Chazal's silk, raised in the Isle of France, 167 

China ink, Fontinelle on, 55 

Chinese fire-works, Cutbush on, 1, 73 

Chlorates, on, 20— -of potash, 20 

Chuck for turners, Speer's, 197 

Clark on nayigating the currents of rivers, 62 

Clint on grinding diamond-dust for seal-engraving, 52 — swinging or balanced 

• masts, 217 
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Mezzo-tinto, Turner, on engraving upon steel, 121 

Microscopes, Goring on improvements in them, 209 

Mill for cutlers, Hoole's impr6ved, 104 

Mimosa bark, Kent's extract of, for tanners, 289 

Mineralogical and geological hammer and drill, Hitchcock's, 1 8 

Monthly lists of patents, 70, 141, 200, 268, SSS, 807 

Montpellier, on preparing bouilUn from bones there, 82 

Moulds and casts in plaster of Paris, 818, 844 

New Zealand flax-plant, Salisbury on Miniraiizing it, 100 

Nouailles on winding silk in Italy, 864 . 

On copying letters, 862 

On machines, by Brunton, 376 

Opium English, Ck>wley and Staines on preparing, 145 

Ores, Dana on detecting cobalt in them, 85 

Oxymuriate of potash, on, 20 

Oysters, Bevan s improvement in opening them, 190 

Parting gold and silver, 838 

Patent, Hall's for steam-engines, 178— Thompson's for making . cast-steel, 

200---Lambert'8 for straw-paper, 869 
Patents monthly lists o^ 70, 141, 206, 268, 888, 807 
Paper from straw, Lambert's patent for making, 869 
Pearls, artificial, Reveley on making the Roman ones, 285 
Peas, Knight on obtaining early crops of, 202 
Perkins's improved lathe-carriers, 260 
Permanency of human hair, Pictet upon it, 808 
.Pewterer's soldering furnace, and method of soldering, 119 
Phormium tenax, Salisbury on naturalizing it, 100 
Pictet, on the permanency of the human hair, 808 
Pin-dust, for fire- works, 64 

Pinions, wheels, racks, &c. on the erroneous ideas in forming their teeth, 58 
Pins, Italian ones, of steel, 859 

Plaster-casts of medals, Editor on using horn-moulds for making them, 233 
Plaster of Paris moulds and casts, on makipg, 813, 344 
Polishing cutlery articles, on, 175 

Poppy, white, Cowley and Staines on the culture of it, 145 
Potash, chlorate of, 20 

Pot and pearl-ash, Rogers on making them, 92 
Potassium and sodium, Brunner on preparing, 94 
Potatoes, TcenniuB on distilling brandy from them, 3!^ 
Practical information, on, 398 
Precious stones, on cutting in the East Indies, 83 
Pritchard's improved cement, 303 
Pumps, Brunton on, 885 

Refined-steel, Thompson's patent for making it, 209 
Reita's cypher, or secret character, 25*3^ 
Reveley, on a blow-pipe lamp, 88 — on the Italian drill for wood, 112— on 

welding cast-iron to wrought-iron, 160 — on the Italian wire-drawing plates, 

160— on making Roman artificial pearls, 235 — 
Rhodes, on hardening steel, 47 — on breeding silk- worms in England,184, 213 
Rivers, Clark on navigating the rapid currents of, 62 
Rock-oil, East Indian, Allsop on it, 17 
Rogers on preparing American pot and pearl-ash, 92 
Roman artificial pearls, Reveley on making them, 235 
Rubies cut by emery, 47 

Salisbury on naturalizing the New Zealand flax-plant, 100 
Sapphires found in emery, Editor on, 47 
Screen glasses for sextants, Hood's improved ones, 305 
Screws, Walsh, on making original ones, 258— tangent, Allan on, 295^- 

Watt's improved wrench for, 224 
Sea, Blyth, on embanking land from it, 157 
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Seal-engraYing, Clint on grinding diamond dust for, 52 

Secret- writing, Allsop, on 174— -character, Reita's, 257 

Self-actiiiig feeder, for high-pressure steam-boilers, Franklin's, 200 

Sextants, Hood's improved screen-glasses for, 305 

Sheathing-copper, for ships, Dayy on, 220 

Shell-lac and corundum powder, used for lapidary's wheels in India, 23 

Ships, Dayy on copper-sheathing for them, 220 

Silk, on the culture of, 34, 88, 184, 213, 245, 282 — worms, on propagating, 

•—34, 38, 184, 213, 245— raised in the Isle of France, by M.de Chazal, 167^ 
Silk, Caron, on preventing the watering of in the loom, 236 

worms, Swayne's apparatus for breeding them, 363 

, Nouailles on winding it in Italy, 364 

Silver and gold on assaying, 226, 273, 337— ou parting, 338 

Smart's improved top-mast, 254 

Society of Arts, Rewards voted in, 331, 368 

Sodium and potassium, Brunner, on preparing, 94 

Solder, Editor on granulating cast-iron for, 44 

Soldering, the pewterer,s, 119 

furnace, the pewterer's, 119 

Speer's concentric chuck for turners, 197 

Steam-boilers, Franklin's feeder for high pressure ones, 200 

culinary apparatus, BagnoldX 124 

engine boilers, explosion of, 64 

engine. Hall's patent one, 178 

engines in Glasgow, 348 

engine, Brunton on it, 378 

Steel, hard, on cutting with soft iron, 103 

, Rhodes on hardening it, 47 

, Turner on engraving in mezzo- tinto upon it, 121 

and iron wire, improvement in drawing, 161 

cast, Thompson's patent for making it, 209 

tilings, used for fire- works, 64 

plates, Turrell's new menstruum for etching them, 105 

pins, Italian ones, 359 

Straker, on embossing wood, 120 

Straw-paper, Lambert'p patent for making, 369 

Striking top-masts. Smart's improvement in, 254 

Student's lamp, Allsop's, 261 

Swayne, on raising silk In Great Britain, 245, 282 

Swayne's apparatus for breeding silk- worms, 863 

Swinging or balanced masts, Clint's, 217 

Tangent screws, Allan on making, 295 

Tanner's, Kent's extract of mimosa bark for, 239 

Tanning, leather dressing, dyeing, &c., 263, 309, 353 

Teeth of wheels, pinions, racks, &c., on the erroneous ideas in forming them, 

53 
Telegraphs, domestic, Hall and the Editor on them, 372 
Theodolites, Allan on applying tangent-screws to them, 370 
Thompson's patent for making cast-steel, 209 
Timber trees, mixed, Holliday on the advantage of planting, 57 
Toennius, on distilling brandy from potatoes, 329 
Top-mast, Smart's improved one, 254 

Trees-timber, mixed, Holliday on the advantage of planting, 57 
Turner on engraving in mezzo-tinto upon steel, 121 
Turrell's new menstruum for etching steel plates, 105 
Ventilating sewers, American furnace for, 55 
Walby's use of the.glass-pincher's hollow-fire, 117 
Walsh on original screw making, 258 
Warming manufactories and burning lime, Bewley on, 127 
Washing over emery, Hawkins on, 45 
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Watering: of silk in the loom, Caron on prpventin; it, 236 

\Vatt*K improved wrcnrh for screwR, ^4- 

Wax castM. to make, 3414 

Wedge on draining land, 28 

Wheel, lapidary *8, the East Indian, 88 

Wheelft, pinioni. racks, &c., on the erroneom ideas in forming' their teeth, 5S 

White poppy, Cowley and Staine* on the callore of it, 145 

WiUiams on propagating silk- worms, 88 

Wire, improvement in drawing iron and sMel, 161 

Wood, Straker, on emboating it, 180 

Wood-oil, Kast Indian, Allsop on refining it, 300 

Worms, Milk, on propagating, 34, 184, 813, 844, 888 

Wrench for screws, Watt*s improved one, 885 

Zinr. Bcnerke, on distilling from its ores, 894 
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